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AN EXCESSIVE SUPPLY OF DIGITS 


Due to the splitting of his thumbs and great toes this boy has 
more than his share of fingers and toes. Some of the 
other members of his family are likewise affected.  Poly- 
dactyly, as this abnormality is called, is hereditary in 
some degree. (Frontispiece. 


See “‘A Polydacty!ous Family,’’ p. 96. 





CORN AND EDUCATION 


Potentialities of the Individual Are Foreordained at Birth——Education Can Only 
Reveal the Innate Traits Already Present--Equal Opportunity for 
All Is Not Desirable in Education 


ALBERT F. 


BLAKESLEE 


Station for Experimental Evolution (Carnegie Institution of Washington), Cold Spring 
Harbor, Long Island, N.Y. 


OQ THE biologist the proper study 
of maukind is plants and the 
lower animals. That man is an 
animal is indeed taught in child- 

hood. We have learned the phrase, but 
actually we think rather of man as dis- 
tinct from animals. We have felt a 
sreat gulf separating us from other 
living beings. Only in relatively recent 
vears have we come to realize that the 
ereatness of this gulf has been exag- 
gerated. Manas a living organism is 
subject to the general laws of life, but 
his very complexity of mental develop- 
ment, as well as other reasons, makes him 
a poor subject for discovering these 
laws in himself. Biologists accordingly 
make comparatively little experimental 
use of man himself in investigating 
fundamental principles of lite. 

With corn one may illustrate certain 
conceptions which will doubtless appear 
trite to trained biologists, but which 
experience shows are not appreciated 
by most intelligent men, even though 
they may be specialists in education. 
Such lessons drawn from corn have been 
found of value in the writer’s classes 
inthe discussion of human inheritance. 

The words education and = educator 
have acquired such popular respect 
that they are often used as mere ad- 
vertising names to attract buyers. Thus 
we have ‘‘educator’’ shoes and ‘“‘edu- 
cator’’ crackers. Education is indeed 
a word to conjure with. It is truly a 
master key which unlocks the known 
treasures of the past and opens the door 
to unknown treasures of the future. It 
is a prime factor in the progress of civili- 
zation and has been offered as a panacea 
for social ills. Educate the masses, it 


is thought, and all will be well. Educa- 
tion is esteemed as a stimulus towards 
the mental, moral and physical better- 
ment of the human race. It is con- 
ceived of as a cumulative and creative 
force acting from generation to genera- 
tion towards the upbuilding of a better 
race of individual men. 

ducation can accomplish much, but 
can it accomplish all that has been 
claamed? What are its_ possibilities 
and what its limitations in affecting the 
stream of human evolution? 


TWO TYPES OF EVOLUTION 


Before seeking an answer to these 
questions, it will be desirable to dis- 
tinguish two types of evolution, social 
and biologic. Social evolution deals 
with changes in man’s surroundings. 
[It involves not merely the increase in. 
accumulated knowledge and material 
things that have been handed down 
from one age to another, but as well the 
changes in thought, customs and stand- 
ards that have thus been acquired. 
Biologic evolution, on the other hand, 
deals with changes in the inherent 
nature of man himself. It takes ac- 
count only of such alterations in phys- 
ical and mental make-up as can be 
transmitted to later generations. 

In social evolution it goes without 
saying that education has been a con- 
stant factor. Knowledge has brought 
about a closer adaptation to the world 
in which we live. Our standards of 
life and thought in consequence have 
improved. Civilization has advanced 
and man 1s situated in better surround- 
ings than ever before. But has educa- 
tion made man intrinsically a better 
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Blakeslee: Corn 


species, mentally and physically, now 
than centuries ago’ In other words, 
has education exerted a beneficent 1n- 
fluence upon biologic evolution’ The 
answer is not so obvious as in the case of 
social evolution. 

Let us turn from man for a moment to 
the simpler condition in corn. In Fig. 1 
are shown two varieties of flint corn 
differing somewhat in size, but of essen- 
tially the same color of kernels when 
enclosed in their husks. The upper 
ear, however, has inherited the power of 
developing red pigment when exposed 
to the light. The kernels at the tip 
where the husks admit light are regu- 
larly colored, hence the name of ‘*Smut 
Nose” given to this variety. To make 
the evidence of this response more 
striking, the writer enclosed an ear 1n 
dark paper with the letters L-I-G-H-T 
cut out in stencil. In the photograph 
(Fig. 2) the effect 1s evident where the 
light has been admitted but, since the 
“T” did not print well in the region of 
the tip where the kernels failed to 
develop, the evidence seems to spell 
out a “‘ligh.”’ 

We may call the red kernels * edu- 
cated corn.’ They are well-red in 
response to the external influence of 
the light of the sun in the same way 1n 
which a man may become well-read in 
response to the external influence of 
the light of education. While enlighten- 
ment or darkness may influence the 
appearance of the individual either of 
corn or of men, such environmental 
factors can have no effect on the ca- 
pacity which alone is inherited. It ts 
difficult for many to realize that a 
eiven characteristic 1s not inherited as 
such, but onlv as the power of developing 
that characteristic when the organism 
is subjected to the proper environment. 
What corn or men appear to be must be 
distinguished from what they actually 
are so far as their potentialities are 
concerned. If kernels were taken from 
the base of the ear of the ““Smut Nose”’ 
corn, they would be white, and thus 
would resemble in color the Rhode 
Island flint corn, below in Fig. 1; while 
if the kernels were taken from the 
tip, they would be red and thus would 


> 


resemble the red variety in Fig. 3, 


, 
way 


and Education 


which is always red whatever the illumi- 
nation. Yet all “Smut Nose” kernels, 
red or white, produce the same kind of 
offspring. They are actually similar 
potentially, though appearing unlike. 
No amount of illumination, though 
carried on for countless generations, can 
make the Rhode Island flint a well-red 
race of corn. It is not in the ‘blood.”’ 
It lacks the capacity to respond suffi- 
ciently to the influence of light in the 
same way in which many types of 
humans lack the capacity to respond to 
the illuminating influence of education. 
On the other hand no amount of dark- 
ness, though continued for ages, can 
suppress in the kernels of the Smut Nose 
variety the power of becoming well-red 
when given the opportunity of exposure 
to light. It keeps and transmits its 
capacity unchanged by the influence 
of light or darkness. 

The human race kept in darkness or 
exposed to the light of education is as 
little directly affected in its innate 
ability as these races of corn are by light. 
The higher education or the lack of 
education of women, for example, which 
has been so much discussed, can have 
no direct biologic influence upon the 
nature of their children. 


EDUCATION ONLY A STIMULUS 


ducation 1s merely a stimulus like 
light that does not create nor change 
the real nature of an individual but 
only reveals the powers within. It 
follows, therefore, that no amount of 
exercise of mental or physical powers 
of parents—in other words, of educa- 
tion—can directly affect their chil- 
dren. A man blinded at birth would 
have no opportunity to practice the 
painter’s art, however great the artistic 
eifts with which he entered life. Yet 
his children would inherit no_ less 
artistic power than if he had retained 
full sight and gained renown by his 
artistic production. This is not to say 
that in both cases the chances would be 
equal of the children developing into 
recognized artists. On the contrary 
any artistic education of the father 
would be handed down by example to 
the children and aftord them a better 
opportunity of recognizing and develop- 
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LIGHT IS LIKE EDUCATION IN EFFECT 
Light acts on Smut Nose corn as education does on men—11 
brings out latent capacities. The ear of corn above 
photographed was enclosed in dark paper, with the letters 
L-I-G-H-T cut out in stencil from it, to make more evident 


the effect of light in developing red coloring. The kernels 
at the T failed to develop, but the first four letters are 
clearly visible. It the capacity to turn red has not been 


inherited, light produces no effect; similarly education 
produces no effect on man unless there are inherited 


capacities for 1t to work 


size, by A. F. Blakeslee. 


ing any artistic talents they might 
possess. Mere practice in art, however, 
could never be inherited biologically, 
though it might be socially. Educa- 
tion is thus to be distinguished from 
the ability to respond to education 
which alone 1s inherited. 

fig. 3 represents a “King Phillip” 
variety of corn that is unchanged by 
light or darkness. The kernels are 
covered by an opaque red skin and look 
alike. Where the skin has been scraped 
away, however, 1t can be seen that they 
show different colors. Some are dark 
vellow; others are white. Scraping 
away the red skin does not prevent the 
red character from appearing in the 
skin of kernels in the next generation. 
It is merely a surgical operation that 
lays bare the parts within and has no 
hereditary significance. Education may 
thus act as a knife that scrapes away 
some barrier, inherent or acquired, and 
reveals the unsuspected character 
within. One born blind and deaf is as 
mute to express the mental hfe within 
as would be another born mentally defi- 
cient though with sight and hearing 
intact. Yet education has overcome 
the physical impediments in cases like 
the first and discovered treasures cf 
thought which else would have lain 
concealed. In cases lke the second, 
education could avail little. It could 
not discover what was not present. 

We start life lke a photographic 
plate which has been exposed: there 1s 
a potential image ready for develop- 
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on. Photograph, reduced in 
(Fig. 2.) 


ment. Chemical solutions in the hands 
of the photographer furnish an environ- 
ment which reveals the lines already 
impressed upon the negative. Differ- 
ences in this environment brought about 
by changes in the chemicals or in the 
time emploved in the development may 
alter the appearance of the finished 
picture. The hght parts may be made 
brighter, or dulled. The image may be 
suppressed in places and intensified in 
others. The whole color tone may be 
changed by the proper choice of solu- 
tions. Soft and harsh, warm and cold, 
bright and dull, and other terms de- 
scriptive of human character have been 
borrowed by the expert photographer 
to characterize the effects he can pro- 
duce in a picture by changes in his 
methods of development. And yet the 
development can bring nothing new into 
the picture not already foreordained at 
the moment its outlines were impressed 
upon the sensitized plate when exposed 
in the camera. 


REALITY OF PREDESTINATION 


A human life is an intricate picture, 
a varied complex of lights and shadows, 
the possible outlines foreordained at 
birth. Education is a developer which 
may intensify parts of the image and 
inhibit others but can create nothing. 


We have seen that education is of 


prime importance in social evolution 
but we must admit that it is of no direct 
value in the biologic evolution of the 
human race. Education, like other 
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Blakeslee: Corn and Education 


7 
, 


‘acquired characters,’’ 1n corn or inmen, 
cannot be biologically transmitted to 
succeeding generations. 

But has education, it will be asked, no 
indirect influence in producing a better 
or a worse race of individual men? The 
question is one of relative rates of repro- 
duction. Does education increase or de- 
crease the number of individuals with 
desirable or undesirable traits? Only 
as it does increase or decrease such 
types of individuals can it be said to 
have any influence, good or bad, upon 
the biologic evolution of the human race. 

In the cultivation of corn may be seen 
at work forces similar to those acting 1n 
the education of men. Farmers for- 
merly mixed a small quantity of a red 
variety in their sowings of corn to 
heighten interest at the old-fashioned 
husking bees. Such a sowing would 
produce what is technically known to 
breeders as a mixed population. The 
plants with red ears would be rare 
would form only a small proportion of 
the total population in the field. This 
proportion could be increased or de- 
creased in succeeding generations by 
conscious selection by the farmer of a 
larger or smaller number of red ears 
for planting. Such selection might 
be dictated to him by economic con- 
siderations. On the other hand, if 
the corn were shelled and a definite 
quantity of this mixed seed were sown 
each year, the proportion of plants 
with red ears 1n the field in succeeding 
generations would depend upon the 
relative rates of reproduction of the 
two varieties of corn. If the red variety 
were more prolific, the proportion 
would increase and the red corn in 
succeeding generations would eventually 
supplant the other variety; while if its 
rate of reproduction were less than that 
of the other, it would in time disappear 
trom the farmer’s field. Which of the 
two varieties would show the greater 
rate otf reproduction might depend 
upon environmental factors such as 
climate and character of soil where 


HEREDITY UNCHANGEABLE 
This red ear is unchanged by light or dark- 
ness, and the red exterior does not tell whether 
the kernel underneath is yellow or white. Photo, 
slightly reduced, by J. H. Paine. (Fig. 3.) 
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they were grown. Thus an increase 
or decrease of varieties of corn in a 
mixed population might be consciously 
or unconsciously brought about by 
their relative rates of reproduction. 
The same may be said of varieties of 
human beings. 

It is conceivable that a nation sud- 
denly become educated 1n science above 
its neighbors would, thereby, be enabled 
to succeed 1n its wars of aggression and 
to establish a national dominance over 
less educated peoples. Unless, however, 
the subjugated races were reduced in 
population or in their powers of repro- 
duction by such conquest, the dominant 
nation would contribute no increased 
share to the composition of the human 
race as a whole. History, however, 
does not warrant us 1n assuming that 
conquest increases the relative rate of 
reproduction of the conquerors. In 
civilized countries the effect may be 
the opposite. Even if the conquerors 
were favored in the reproductive rate, 
what would be increased in transmission 
would be merely the relative average 
ability to react to education possessed 
by the dominant race. This example 
of a possible biologic advantage of 
education at the present time seems 
extremely doubtful. 


TWO DIRECT EFFECTS 


There are two ways, however, 1n 
which it is generally agreed that educa- 
tion directly affects the rate of reproduc- 
tion. On the one hand, knowledge of 
the laws of health decreases the general 
mortality, especially in infancy, while 
on the other hand, education, if pro- 
longed, delays marriage and decreases 
the number of offspring. Unfortunately 
these two influences do not balance. 
It is a striking fact revealed by eugenic 
investigation, that the average number 
of children born and brought to maturity 
in educated families is far less than 1n 
uneducated families. Statistics show 
that college graduates are not having 
children enough to keep up their num- 
bers—and this seems truer for graduates 
of women’s colleges than for those from 
men’s colleges. In other words, edu- 
cated men and women are not repro- 
ducing themselves. 


The Journal of Heredity 


Little in the way of organized effort 
is being accomplished to equalize the 
relative rates of reproduction, either by 
increasing the birth rate among the 
educated or by decreasing the birth rate 
among the uneducated classes. On the 
contrary, those who recently have at- 
tempted to disseminate information 
which would tend to lower the birth 
rate of the tuneducated have been 
arrested and threatened with imprison- 
ment. The movement for birth control 
is biologically of advantage in so far as 
it tends to equalize the relative birth 
rates of the better and less desirable 
varieties of men. 

It is true that education is only 
one of the associated factors involved 
in the decreased rate of reproduction of 
the so-called educated classes. The edu- 
cated take more thought for the mor- 
row. After estimating the relative cost 
of a child or of an automobile, thev 
sometimes choose the latter. © Automo- 
biles undoubtedly increase the tendency 
toward race suicide. The same may be 
said, however, of any other luxury or 
economic necessity that foresighted par- 
ents allow to interfere with the normal 
increase 1n the size of their families. 

If the upper classes represent in 
native ability a fair average sample of 
the whole population, their decreased 
rate of reproduction may have no great 
significance since the losses in their ranks 
could be made good by the education 
of those in the classes below them. 
The educated, however, are not a mere 
average sample. They constitute a 
select group containing not only those 
most educated but in large proportion 
those most capable of education. The 
greater the opportunities offered to all, 


the more closely will the grade of 


education attained represent the innate 
ability. At the present time, therefore, 
the relative low rate of reproduction 
of the educated is truly alarming. 
The contention seems plausible that 


the downtall of Rome and of other 


ancient civilizations 1s to be attributed 
largely to this very influence of educa- 


tion in decreasing the relative birth rate 


of their better classes. It is not the 


purpose of the present article, however, 


to follow further the effects of education 
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Blakeslee: Corn 


on the biologic evolution. It 1s suffi- 
cient if we have shown that, although 
education has been of service in social 
evolution, its influence in biologic evolu- 
tion at the present time is of little 
service if not of distinct harm to the 
human race. 


THE LESSON FOR EDUCATORS 


Have the findings of biology no lessons 
for the educator’ [ducation in the 
past has tended strongly toward un1- 
formity. Biology, however, teaches 
that the human subjects are far from 
uniform. Disproportionate time and 
effort have been spent in an attempt 
to raise the less capable to the average 
level of the class, while the most capable 
receive no extra attention and are held 
back by the ability of those below them. 
Special teachers are trained and courses 
organized for backward pupils. In 
reform schools and institutions for 
mental defectives, the equipment and 
facilities for instruction are often super- 
ior to those in schools for normals. 
Biology teaches the tremendous value 
of exceptional capacity whether in 
plants, domestic animals or in humans. 
The superiority of our present agrt- 
cultural plants and animals over the 
average wild forms trom which they 
have come is due to the continued 
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and Education 


selection of such rare superior variations 
as nature has offered. Breeders have 
merely recognized the best and given 
them the best opportunities. There 
is no good evidence that cultivation or 
education acting alone has caused the 
production of these rare variations of 
merit. They have merely been offered 
an increased chance of recognition and 
when once recognized they have been 
given opportunities for proper develop- 
ment. 

We do not advocate the neglect of 
the less capable, but we do advocate 
a change in our evaluation of different 
grades of abilities. It 1s wise to expend 
the greatest effort on the recognition 
and advancement of the most capable. 
Thus can both the social and the 
biologic evolution of the human race 
best be favored. 

We hold that in corn or in men the 
potentialities of the individual are 
foreordained at birth; that these poten- 
tialities are alone inherited; that educa- 
tion can merely reveal the innate char- 


acteristics already present; that, no 
men being created equal, we should not 
seek in education for equal opportunity 
for all, but should seek earnestly after 
those with the best oifts, should hold 
fast, protect and increase that which 


is good. 


The Original Geneticist 


Credit for being the first professional 
veneticist apparently must go to Samuel 
T. Fowler (born 1821), brother of the 
better-known ©. 5. Fowler, phrenologist. 
He described himself as Professor of 
Genetics and published a 192-page book 
entitled “Genetics” at Philadelphia 1n 
1882. He defines the science as “per- 
taining to the origin, production, source 
and genesis of things,” and the sub- 
title of the book calls 1t “‘a new system 
of learning, based on the analogies com- 
prised in a complete abstract of the re- 
quirements of genitive law, as they 
apply to the origin and production, or 
to the source and genesis, of the star, 
plant, zo-onic and societary worlds.”’ 
Fowler apparently would have leaned 
toward biometry, for he states that the 
‘science’ formulated itself in his mind 


wholly in algebraic symbols, and that 
his greatest labor was to find words in 
which to express these. Huis effort in 
this direction was hardly successful, 
for he covers pages with discussion of 
such things as “‘the composite center- 
standive principle of procedurity,”’ and 
a large part of the book is utterly sense- 
less, a fact which has considerably en- 
hanced its prestige in the eves of some, 
so that it 1s said the work (long out of 
print) sometimes sells for as high as $50. 
It is a weird composite of astrology, 
phrenology and home-made symbolism. 
Just as geneticists today end their books 
with a chapter on eugenics, so Fowler 
concluded his by setting torth a scheme 
for the fundamental reconstruction of 
society, 1n which he showed himself to 
be an advanced feminist. 








CONSTRUCTIVE ASPECT 


OF BIRTH 


CONTROL 


Some Classes Need More of It, Others Need Less——Birth Control Movement Only 
a Part of the General Problem of Population—A 
Program for Eugenics! 


ROBERT J. 


SPRAGUE 


Professor of Economics and Sociology, Massachusetts Agricultural College, Amherst, 


Mass. 


N THIS paper I shall not expect to 

introduce new data on the birth 

control question. It has already 

been proved, to my satisfaction at 
least, that birth control under certain 
conditions is desirable for the highest 
interests of the family an@ society. | 
also know that birth control ts carried 
to an excessive degree among the middle 
classes of our native population in the 
industrial and intensely civilized regions 
of this country. I wish to show in this 
discussion the relation which birth con- 
trol bears to the greater problem of popu- 
lation and race vitality in the United 
States. 

Excessive birth rate beyond the ability 
of the parents to support and the re- 
sources of the nation to provide Oppor- 
tunities is one of the greatest evils that 
can betall a people. 

In China, under the fallacies of 
ancestor worship, population § treads 
upon the heels of subsistence, with the 
result that famine, pestilence and flood 
must consume the surplus. 

In India, early marriage and excessive 
birth rate, stimulated by religious and 
philosophical folly, crush the hopes and 
possibilities of the race, prevent the 
education of the young, the creation of 
capital and the development ot the 
human resources, leaving a_ tangled, 
squirming, starving mass of hopeless 
humanity, stunting and crippling one 
of the brainiest types of the human race. 





The barbaric birth rate of ambitious 
Germany, hemmed in as she is by the 
other nations, made the great war in- 
evitable and will, if 1t keeps up, make 
wars forever in the future. Some 
believe that this will work eugenically 
for the survival and predominance of 
the strongest and best race, but this 1s 
still a mooted question. 

The survival of the merely “strong”’ 
may result in the survival of the strong 
hog. Pressure of population on sub- 
sistence and area develops. brutality, 
selfishness and disregard for human 
life; it crushes leisure, generosity, and 
art and makes impossible some of the 
finer virtues of a race. 


BIRTH CONTROL Vs. BIRTH RELEASE 


For one great section of the popula- 
tion we need birth control and for the 
other birth release. Massachusetts 1s 
the only State that has tor many decades 
taken birth statistics on a basis of na- 
tivity and these show that the birth rate 
of her foreign-born population is about 
three times the birth rate of her native, 
mostly Anglo-Saxon, people; the birth 
rate being fourteen per thousand and 
the death rate eighteen per thousand 1n 
the same native group. There are 
many reasons to believe that practically 
the same situation holds in other States 
among the people of the same class. 
Merely to sustain the population and 
not to increase it every married woman 


1 Read in New York City at the thirteenth annual meeting of the American Genetic Associa- 


tion, December 27, 1916. 
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capable of bearing children must, as an 
average, bring to maturity at least 
three children. Of the graduates of 
our women’s colleges only one-half ever 
marry and the average number of chil- 
dren per graduate is less than one. 

Birth control among the poor is 
needed for themselves but birth release 
among the upper classes 1s a greater 
necessity, both for their own welfare 
and the salvation of the nation. Ex- 
cessive birth control by those well able 
to have families sufficient for the na- 
tion’s growth weakens the nation at 
every point, necessitates the importa- 
tion of indigestible foreign elements, 
good people in themselves but poorly 
adapted to American life, weakens 
patriotism and brings about a mixture 
of races which makes confusion of 
morals, dearth of art and _ literature 
and conflicts between classes. 

Birth control among the poor 1s a 
problem, but race suicide among the 
middle classes is a racial menace which 
threatens by its influence to defeat the 
highest ideals of the nation. 

There ought to be reasonable birth 
control by all classes based upon high 
ideals for the nation and tamily, re- 
sponsibility for offspring, and_ refine- 
ment of soul and character of the 
parents. The free indulgence of sexual 
passions, coupled with the prevention ot 
conception by mechanical contrivances, 
is possibly better than no control what- 
ever, but it deals with the matter on a 
low basis of animal appetite and gross 
physical force. It is not control of the 
highest and best kind, it throws all the 
burden and dangers upon the wite. 
But there is a control p¢ yssible to people 
of high standards which 1s the result of 
forethought, character and mutual sin- 
cerity and which gives none of the dan- 
gers and secures the noblest end of 
spititual union by means of physical 
function. 


BIRTH CONTROL-——RATIONAL NECESSARY 


Gradually man has been reducing 
his life from a world of chance to one of 
human control and order. Finally his 
children will be the result of foresight, 
plans, ideals and_ self-control. Selt- 
control is the second fundamental 


factor of personality which makes man 
higher than the animals and the Son of 
God. Man has learned that corn and 
potatoes must be given proper spacing 
lest Mother Earth be crowded and they 
do not grow well, but he has often for- 
gotten to place sufficient spacing be- 
tween his human children that they 
might develop to the highest. Crowd- 
ing children beyond the strength of 
the mother and earning power of the 
father breaks down the mother phy- 
sically, crushes the spirit of the father, 
stunts the children in all ways, pre- 
vents the normal development and 
happiness of everybody, and creates 
material for submerged classes and 
social problems. Human selection, 
brains and foresight must take the place 
of carelessness and accident. For her 
own sake and that of both children, no 
mother who does her own housework 
should become pregnant until the pre- 
vious child has gotten on its feet and 
can handle itself to a large degree. 
Birth control of the right kind is 
merely the dominance of mind over 
matter, of intellect over chance, of 
moral obligation over passion; it 1s a 
philosophy of conservation of human 
resources and the eugenic direction of 
human love. 


ARGUMENTS AGAINST BIRTH CONTROL 


The two leading arguments brought 
against birth control are that (a) it de- 
feats the intention of nature and there- 
fore of God and (b) it will encourage 
immoral practices. 

The same party who makes the 
‘defeat of nature’? argument goes to 
his home and eats bread made _ of 
wheat which nature intended for some 
other purpose, potatoes that were created 
for the production of other tubers, 
eggs whose sole end in nature is 
chickens, and chickens whose natural 
yoal is eggs, milk and cream _ that 
should have been given to the calves 
whose skin he wears on his feet. His 
clothes are made of cotton created to 
distribute the seed which has’ been 
crushed tor oil with which he paints 
his house or lubricates his automobile, 
and this man’s whole day is a progres- 
sive defeat of nature’s purposes, but all 
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tor the welfare and development of the 
higher creature, man, who was com- 
manded to subdue and populate the 
earth. The whole course of the prog- 
ress of man has been the everlasting 
control and limitation of nature, and 
her subordination to his higher life. 
Surplus seed is the most wonderful 
phenomenon of nature on which the 
whole human race depends for existence 
and on which it builds its structure of 
the higher life. So the human sexual 
relations under control may temporarily 
limit nature for the sake of elevating 
man by securing stronger spiritual 
union between the sexes, by securing 
better children at proper times and 
intervals, and thus causing the emer- 
gence of a stronger race. Birth control 
does not necessarily mean smaller fami- 
lies, but it does mean better families, 
brought forth and developed according 
to the right mingling of reason and love. 
America needs at present a_ higher 
quality of population more than she 
needs a greater quantity; she needs 
more normal families of the successful 
classes, not larger families of the unsuc- 
cessful. The number of children reared 
into decent citizenship, not the number 
born in poverty, is what makes the 
American family happy and the nation 
strong. 

Will it encourage immorality ¢ 

It may in some isolated cases in the 


same way that any useful invention or 


knowledge may be put to evil purposes 
by those who are so inclined, but even 
with that assumption its possible bene- 
fits outweigh all such possible evils. 
Birth control is already practiced, 
perhaps too much, by the middle and 
richer classes of America, but the 
immorality of those classes apparently 
does not exceed that of the poorer people 
where it is less common. Birth control 
will ultimately have a selective effect 
on the population in that the selfish and 
unpatriotic will have a better oppor- 
tunity to eliminate themselves and 
leave the world to more normal and 
wholesome stocks. A program of me- 
chanical contrivances handed out to the 
ignorant people without any vitalizing 
constructive idealism for the family and 
the nation may encourage indulgence 


in physical passion and degrade family 
lite in many cases. Birth control must 
not be made the scapegoat for the sins 
of selfishness and passion. We must 
have a constructive family ideal and 
race enthusiasm which will provide 
the dynamic for both proper increase 
in the number of population and birth 
control 1n the interest of the quality of 
lite. 


THE PROBLEM OF POPULATION 


Birth control must not stand by 
itself and be preached and judged as 
an unrelated thing: it is only one 1m- 
portant factor in the great program of 
the nation’s problem of population and 
race vitality. How is the population 
of America to increase in the future? 
The middle classes of the industrial 
regions are not maintaining their num- 
bers by natural process. The birth 
control advocates would have the poor 
people restrict their families to the 
limits of their income and would show 
them how to do it. Where then shall 
we get the next 100,000,000 which we 
are sure to have and which the nation 
needs and can easily provide tor? 
Kvidently from the poverty-stricken 
classes of the Russians, Italians, Syrians, 
Portuguese, Mexicans, Negroes, etc., 
because the western Europeans may have 
few emigrants to send us for vears to 
Come. 

If the insufficient birth rate of the 
upper classes were to continue and we 
were obliged to get our increase 1n 
numbers either from the overflowing 
poverty-stricken families of foreign 
countries or from the poor classes of 
our own population, | should say, from 
the point of view of national welfare, 
let the increase come from our own 
people reared under our own flag, 
language and customs, even though in 
poverty. The adoption of birth control 
by poor families to the extent that it is 
practiced by the economically higher 
classes will condemn this continent 
forever to be, not onlv the mixing bowl 
of the world, but the scrap heap of the 
races. These people may be them- 
selves as good as any of us, but forever 
mixed together from the ends of the 
world, they cannot make a_ nation. 
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Nations composed of mixed races are 
weak in most of the things that make 
for national strength and _ progress. 
Lacking the unity of traditions, idealism 
and national spirit they are liable to 
have excessive individualism and turn 
to materialistic goals. 

If in America we are to develop a 
national unity, a great American art 
and literature, a full realization of 
American genius for all classes and 
races already with us, and a respectable 
position of influence in the world’s 
progressand affairs, we must have a birth 
rate among all classes sufficient to 
maintain, increase, and unify the people 
of the United States into one great 
social and national body. 


IDEALIZATION OF THE FAMILY 


This nation must set up a goal of the 
normal American family and_ racial 
independence. It must idealize the 
family instead of the individual and 
work for its success by all forms of 
legal, social and economic readjust- 
ments that are necessary for the 
accomplishment of these ends. 

If we areeverto ripenand perfect our 
civilization we must not depend upon 
the pauperized villages of Europe, the 
deserts of Asia and the jungles of Africa 
for our population. Wemust determine 
to rear our own population from our 
own best stock, and so organize and 
utilize the resources of the country 
that all classes may bring their families 
up to the high standards that are possi- 
ble to us. 

America was founded on great. prin- 
ciples which the world needs to have 
preserved, but without a sufficient birth 
rate the old population will pass away 
and her mission to the world will not 
be fulfilled. 

Let us have birth control, but let it 
be preached as a part of the nation’s 
larger program for racial independence 
and high standards of life. 


GENERAL REFORMS 


Nearly all great social problems 
spring from some fundamental weakness 
or nonadjustment at the base of the 
social system. No one of these evils 
can be cured entirely without purifving 


the soil from which they spring, and 
thus affecting them all. Crime, prosti- 
tution, drunkenness, and the evils of 
too many and too frequent births among 
the poor are largely the results of ignor- 
ance and poverty. Any program which 
raises the intellectual and social stand- 
ards of the classes affected will cure them 
all to a large degree. 

We have three great problems on 
which we must work out solutions. 
(a) The unequal distribution of prop- 
erty, which [| will not attempt to discuss 
here; (6) our system of government, 
which must be purified and redirected 
toward the interests of all the people; 
(c) our educational system, which has 
been inadequate to giving all of our 
voung people the proper start toward 
earning power which they ought to have. 

Raise the standards of the poor 
through education and economic bet- 
terment and birth control problems 
will practically disappear. But then 
we must face the larger question of 
sufficient race enthusiasm to maintain 
the normal family in all classes at high 
standards. Here is where I wish to 
offer a few suggestions as a program for 
encouraging and sustaining the tamily. 

This program calls for three lines of 
action: 

I. Conservation of human resources 

already available. 

(a) Prevention of sickness by 
health associations and_ in- 
surance. 

(b) A broad program of sanitary 
engineering and prevention by 
control of disease. 

(c) Abolition of child labor. 

(72) Gradual extermination of ur- 
ban and rural slums. 

(e) Birth control. 


Il. Use of Government and_ other 
organized agencies for encouraging 
and protecting the family and enab- 
ling people of high standards to 
maintain such. 

(a) Control of building sites and 
districting of cities in the 
the interest of homes and 
family welfare. 

(b) Ownership or control of local 
public service utilities, water, 
vas, lights, ete., so that the 
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family will not be burdened 
with the highest possible rates 
while other consumers get 
lower ones; and so that these« 
utilities may be managed 
venerally to encourage home 
building. 

(c) Capitalize building programs 
and control types of construc- 
tion so that good homes are 
provided and the individual 
may not be compelled to 
settle for life because he needs 
a good house. 

(d) Plan cities, towns, and coun- 
try side for the health and 
happiness of the family in the 
matter of streets, parks, play- 
erounds, pools, etc. 

(e) Control food — distribution 
where it 1s necessary, and 
provide markct systems. 

(f) Government ownership of 
railroads, which would enable 
us to have: 

1. Family tickets. 
2. Week-end family excursion 
rates. 


3. Workmen’s trains. 

4. Cheaper restaurant facih- 
ties. 

5. Higher age limit tor free 
passage of children with 


parents. 
‘Tax reform. 

1. Tax the minimum home at 
lower rates than other prop- 
erty. 

2. Reduce income taxes as 

family increases to normal 

S1Z€, 

Reduce taxes on 
of extraordinary necessary 
expenses of children. 
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(1) Nlore free vocational and 
useful educational for boys and 
domestic education for girls, 
including dressmaking, cook- 
ing, nursing, child rearing, 
GUC. 

(1) Free medical attendance at 
child birth and free medical 
advice by district nurses. 

(1) Encouragement of mothers 
to teach school. 


(k) Social insurance with = its 
aim to unite and encourage 
the family rather than the 


individual. 
Ill. Eugenics, negative and construc- 
tive. . 

(a) Birth control to prevent the 
preponderance of births among 
the poorer classes and to raise 
the average quahty of human 
lite by proper protection ot 
the mother and proper inter- 
vals between children. 

b) The sterilization of 
proved degenerates and 
segregation of others. 

ic) The teaching of the princi- 
ples of breeding and eugenics 
in the higher institutions of 
learning and the organization 
of eugenic tor the 
study of the subject among the 
people. 

d) The study ot yenealogy and 
knowledge of one’s ancestors 
and tamily traits. The more 
the normal man becomes 1n- 
terested in his the 
more likely he 1s to want 
descendants of the right kind. 

ec) Instruction in parenthood, 
its adjustments, obligations 


and practical necessities. 
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Breeding Rabbits for Fur 


A cross between wild and domesti- 
cated rabbits, to unite the size of the 
latter with the gamy flesh and superior 
fur of the former, 1s reported by R. 
Zimmermann in the berlin Veterinary 
Weckly (Vol. xxxn, p. 213.) The 


experiment promises to be successful: 
perhaps the most interesting fact 1s that 
the timidity of the wiid stock is found 
in the hybrids, a good evidence of the 
fact that mental traits are inherited 
just as physical characteristics are 


ODD PLANT MALFORMATIONS 


Reproductions from photographs of 
material collected by Albert A. Han- 
sen, Department of Botany, The Penn- 
svlvania State College. These peculiar 
plant formations may be frequently 
found in the woods or among cultivated 
plants, and are often a source of won- 
der and astonishment. 

The material here illustrated repre- 
sents collections extending over a 
large range of territory, but similar for- 
mations may be found 1n_ practically 
every locality. A knowledge of these 
srowths may often be of value to gen- 
eticists as an aid to experimental in- 


vestigations. Frequent as may be the 
occurrence of these odd plant develop- 
ments, accurate knowledge concerning 
them 1s by no means common. 

In literature some of these growths 
are discussed under such subjects as 
teratology and malformations, but 
scientific information concerning their 
origin and nature is. frequently not 
readily accessible. 

Many legends and strange _ beliefs 
have centered around plant abnormali- 
ties, as, for instance, certain witches’ 
brooms are even to this day popularly 
regarded es the nests of birds. 





DISTORTED CONE OF PINE 


| 


Due probably to the fact that the prevailing wind was constantly in one 


direction during the pollination period, only one side of this cone was 


pollinated. 


For this reason, only one side of the cone developed, 
presenting the strange phenomenon here pictured. 


Seed will develop 


only on the pollinated side of the cone. The distortion, of course, 1s 


not hereditary. (Fig. 4.) 








FASCIATION IN ASPARAGUS 


One would hardly recognize the common asparagus 1n this picture. These peculiarly flattened 


stems represent a phenomenon termed fasctiation, Which is not as yet well understood by 
scientists. It may be caused by fungi, insects, over-nutrition, or a variety of other things 
The usual symptom is a much-flattened stem, as may be seen in the above illustration 
where both the flat and the narrow views are shown. Fasciation may be found in many 


plants, occurring frequently in the pineapple, the dandelion and the common apple. The 
flowers are often affected. Aside from distorting the appearance, little harm is done to 
the plant. Fasciation is sometimes heritable. (Fig. 5. 











WEPCHES, BROOM ON BLUEBERRY 


ese Odd malformations, popularly known as witches 


‘brooms, are often caused by the presence 
of fungous diseases of the type known as the rusts. The presence of the fungus causes the 
branches to appear in the form of a dense cluster, somewhat resembling a broom. The 
rusts frequently « | 1c] 


sometimes producing enormous witches’ brooms which ar 

erroneously called crow’s nests. It 1s interesting to note that the 
t 
| 


rusts usually require 


ead 


+4. wie °7> 
ttack trees. 
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the presence of other plants in order to complete their life cvcle, ng what might b 
termed a double life. In this case the other plant necessary for the development of the 


C(IUSCase 1 at balsam ir, Where Ne 1TunNnYgu akes on an entirely differen POTTY). LY’. 
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PLANT CANCER 


‘the immense protuberance on the 


7 


above sugar-beet was caused 
Crown Gall; it was produced artificially 1 


by a plant-disease known as 

in this case by inoculation with the bacteria. 
In the symptoms and development of this disease there 1s a remarkable similarity to human 
cancer. Crown Gall frequently causes the formation of unusual numbers of very fine roots; 
this gives another common name, “Hairy Root.” A large variety of trees and shrubs 
are subject to this disease, which 


A 


may appear either on the roots or on the branches: fruit 
LTer ire yp rticularly susceptible LO attack. Few people realize that bacteria may caus 
sickness in plants as well as animals. Photograph by courtesy ot Dr. Erwin F. Smut! 
io, &. 








ORIGIN OF THE FRUET BRACTS OF THE ALDER 


The woody, scaly COTNIE Ot the 
hard, woody bracts are 


reveal their true identity, 
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to their ancestral condit1 


common alder 1s a familiar 
really modified leaves. In 
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THE PRESENT STATUS OF 
INSTRUCTION IN GENETICS 


Few Colleges Have Departments Devoted To It 


Much Diversity In Methods of 


Teaching —Growing Tendency To Specialization. ' 


BK. BK. 


Department of Plant breeding, Cornell 


He breeding of plants and animals 

alwavs has been, and_ still 1s, 

largely empirical. It is only 

Within the last few vears that 
the experimental science of eenetics 
has thrown hght on the phenomena of 
heredity and has sought to interpret 
the practices ot breeding science has 
followed with explanation 1n 
this field. 

The increasing economic pressure of 
living conditions 1s “erie upon us all a 
recognition of the necessity tor highes 
production under existing conditions 
making the two blades of grass grow 
where only One Yrew betore. The 
urgent and vital questions that con- 
front us, then, are these: Who are the 
voing to increase the 
production by better breeding, and 

whe re are they going to find out how to 
do | * Obviously, the persons will be 

1c cael breeders and tarmers, not 
and experimentalists with 
their pedigree cultures of primroses and 
rats and guinea-pigs. The successes 
and failures of their own work will 
determine largely their methods. But 
more and more the breeders and tarmers 
are comin Yy LO look to the colleges and 
experiment stations to supply them with 
scientific knowledge LO ede their 
practices. So the question 1s an 1m- 
portant one also, how the breeders are 
being instructed and how the research 
men are being trained. Furthermore, 
the importance of heredity in almost 
every phase and relation of human lif 
Is now coming to universally 
recognized that many of us feel no 


practice 


persons who are 
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Paper No. 3/ of the Department of Plant 
(‘ity at the thirteenth 


Breeding, Cornell University. 
annual meeting of the Amer 


BARKER 


Ithaca, N.Y. 


( niversity, 


Perso) is liberally and usctully educated 
unless he has gained the genetic outlook 
on. lite. A broad, veneral course 1n 
genetics should be included in the 
curriculum of every college pretending 
to provide such an education. The 
teaching of genetics is, then, a very 
Important item in our educational 
program at the present day. 

These same ideas were expressed 
five vears ago in an editorial in the 
American Breeders’ Magazine as follows: 

“The teaching of the science of heredity 


| 
ach 
and breeding, and the training of 
, 7 
In plant and animal | 
j 


experts 


reeding and in eu- 


genics, is rapidly coming into our systems 
of education. ‘The value of a study that 
pecultr “i combines cultural with voca- 


tional values appeals to the student and 
will bring this subject rapidly into demand, 
as will also 1ts interest as a phase of biology, 
which tascinates. Its vital relation to 
the economic production of farm products 
and therefore its relation to the cost of 
living, will make it attractive to students 
pul rsuing general and vocational courses 
not concerned primarily with genetics. 
( genetics in our colleges and 
universities will be especially interesting 
ind vital for those preparing for vocations 
which relate to 


‘ isses 1n 


euthenic betterments.”’ 


It was with the DUT POSe ot 
taining how generally these conditions 
were felt and to what extent these needs 
were now being supplied that a question- 
ary was recently sent out by the author 
to many of the leading educational 
institutions and agricultural experiment 
stations in the United States and 
Canada. The rephes to this question- 
ary will be summarized briefly in this 
paper. It must be borne in mind that 
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the figures here given are, at best, only 
approximate, on account of the impossi- 
bility of getting full data in all cases, 
or indeed, any data in some cases. The 
reader must determine for himself 
what value he will grant to these figures, 
since the writer has been unable, himself, 
toreckon a mathematical probable error 
for them! 

In all, 80 letters were sent out to 73 
different institutions, and 61 replies 
were received. At 51 of these institu- 
tions instruction of some sort 1s offered 
in genetics. These institutions include 
the larger Eastern universities, the state 
colleges of agriculture and many of the 
agricultural experiment stations that 
are associated with the state colleges, but 
do not include the women’s colleges or 
the countless smaller colleges. 


LITTLE GRADUATE WORK 


In only fifteen of these institutions is 
any graduate work being done by ad- 
vanced students in genetics, but over 
140 students were registered for graduate 
work last year. The number of under- 
eraduate students taught is much larger, 
of course. There are registered this 
vear at these fifty-one institutions in 
various undergraduate courses where 
some sort of attention is paid to genetics, 
approximately 2,7C0 to 3,000 students. 
If full data could be had for the many 
smaller colleges throughout the country 
where genetics courses are given, this 
number would be very greatly increased. 

The subject of genetics itself 1s so 
new as a science, that it is not surprising 
to find a very large “coefficient of 
variability’? in regard to methods of 
instruction, and topics treated and the 
prerequisite courses required. It 1s 
impossible, therefore, to summarize 
these points where no uniformity exists. 
[It would seem that the instruction 
consists of anything from a more or less 
superficial consideration of points of 
breeding, heredity and evolution, dis- 
cussed incidentally in other courses, all 
the way to thoroughgoing courses 
dignified by the name of “‘Genetics.”’ 

Many of the courses, apparently, 
consist entirely of lectures and discus- 
sions, for in only thirty-four courses 1n 
twenty-one of the colleges is laboratory 


work provided in connection with the 
lectures. Some courses consist entirely 
of lectures, some combine recitations 
with the lectures, and some comprise 
lectures, recitations and laboratory prac- 
ticums. Most of the courses require 
certain other courses as prerequisites 
either all the work required of regular 
students up to the junior or senior 
vear, or one or more courses of the 
following subjects mentioned specific- 
ally: Botany mentioned 28 times, Zool- 
ogy 24, Biology 8, Horticulture 4, 
Organic Evolution 3, Animal Husbandry 
3, Chemistry 3, Crops 3, Cytology 2, 
Plant Histology 1, Physiology 2, Plant 
Physiology 1, Vegetable Gardening 1, 
Plant Propagation 1, Pomology | 1, 
Mathematics 2. 

Perhaps some of the less specialized 
courses are embryonic genetics courses. 
At any rate, the latter seem to have 
developed from such beginnings as the 
former and to have come into being in 
whichever department circumstances or 
the personal qualifications of the in- 
structor have made possible their devel- 
opment. In only five institutions 1s 
yenetics taught in a special department 

at Cornell University and the Uni- 
versity of Arizona in the Department 
of Plant Breeding, at the University of 
California in the Division of Genetics 
in the College of Agriculture, at the 
University of Utah in the Genetics 
Division of the Agricultural Depart- 
ment, and at the University of Wisconsin 
in the Department of [Experimental 
Breeding. To these may be added 
Pennsylvania State College which 1s 
soon to have a Division of Genetics 
in the Department of Botany. [lse- 
where, the instruction is given 1nci- 
dentally or more or less thorcughly in 
various departments as follows: Animal 
Husbandry 19, Zoology 18, Horticulture 
15, Agronomy 14, Botany 14, Biology 6, 
Entomology 2, Geology 1. In connec- 


tion with Harvard is the Bussey 


Institution, a special institution for 


research work 1n genetics where only 
graduates and a few advanced under- 
eraduate students are admitted. 
Perhaps the best indication of the 
nature and thoroughness of the courses 
is afforded by the list of texts and refer- 
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ences used. There seems to be no book 
in English that covers the whole subject 
satisfactorily in a general way, or that 
is universally suited to the extremely 
diverse modes of presentation of the 
various teachers. Perhaps Walter’s 
‘““Genetics’’ comes nearest to filling 
this place, because it 1s mentioned as 
being in use at 26 of these 51 institu- 
tions. Bailey and Gilbert’s ‘Plant 
Breeding’ comes second, being reported 
from 12 places; Davenport’s “Principles 
of Breeding’? was mentioned by 11: 
Morgan’s two books “‘Heredity and Sex”’ 
and the ‘“‘Mechanism of Mendelian 
Heredity’ together, by 15; Punnett’s 
‘*\Mendelism’’ by 7; Thomson’s ‘‘Hered- 
ity’’ 6; Castle’s “Heredity” 5; DeVries’ 
‘Plant Breeding’? 6; Newman’s ‘‘Plant 
Breeding in Scandinavia’ 3; Bateson’s 
‘“Mendel’s Principles of Heredity” 4; 
Jordan and Kellogg’s “Evolution and 
Animal Life’ 2; Pearl’s ‘‘Modes of 
Research in Genetics” 2; Goldschmidt’s 
“Einfuhrung in die Vererbungswissen- 
schaft’? 2. In many courses. several 
of these books are used, and among 
other supplementary references men- 
tioned were Prof. Lochhead’s “Outlines 
of Heredity and Genetics,’ the JOURNAL 
oF HereEpIty, Journal of Genetics and 
other journals; American breeders’ Asso- 
ciation Magazine and le ports; Romanes’ 
“Darwin and after Darwin’; Osborn’s 
“From the Greeks to Darwin”; Kellogg’s 
“Darwinism Today’; Darbishire, Don- 
caster, and both Darwin's “Origin of 
Species” and his “‘Animals and Plants 
under Domestication.’’ Besides these 
there 1s a rather general use of expert- 
ment station bulletins. 

lf am indebted to the Macmillan 
Publishing Company through the cour- 
tesy of their traveling sales agent, B. P. 
Jones, for some figures that are much 


more significant than those obtained 
from the questionary. They include 
all the small colleges and also the wo- 
men’s colleges where Macmillan pubh- 
cations are used as texts 1n connection 
with courses in genetics. According to 
their figures Walter’s Genetics is being 
used this year at 118 places in this 
country, Bailey and Gilbert’s Plant 
Breeding at about 50, and Pearl’s 
Modes of Research in Genetics at 9. 
The genetics courses at these smaller 
institutions are generally more uniform 
in character, as the instructor is apt to 
follow a text-book quite closely. 


SPECIALIZATION INCREASING 


The trend of organization for instruc- 
tion in genetics seems to be toward 
specialization and centralization under 
trained experts in the science. Indeed, 
the most efficient system seems to be 
that of giving a general elementary 
course, quite theoretical in nature, 1n 
some one department, to be followed by 
more advanced courses in that same 
department and by courses in other 
departments where the practical appli- 
cation of the principles here taught is 
pointed out in regard to. breeding 
specific crops and kinds of animals. 

There seems to be need on the one 
hand of more thoroughly — scientific 
instruction in some of the courses that 
are of a very “practical’’ nature, and on 
the other hand, more emphasis in the 
theoretical courses on the eminently 
utilitarian importance of genetics as an 
apphed science. Above all, there is 
need of a deeper knowledge of the great 
truths of variation, heredity and evolu- 
tion and their bearing on our lives, and a 
better and more thorough way of teach- 
ing these facts to the uninformed. 


Annual Business Meeting of the A. G. A. 


The annual business meeting of the 
association was held, in accordance with 
the provision of the by-laws, at 5 
o’clock, on Thursday afternoon, January 
11, in the home of Alexander Graham 
Bell, Washington. Reports from the 
secretary, treasurer and editor were 
read and approved. The three retiring 
members of the council, George M. 
Rommel, T. H. Kearney, and Dr. W. C. 





Rucker, were elected to succeed them- 
selves. 

At the annual meeting of the council, 
held in the Cosmos Club on Tuesday, 
January 16, the present officers of the 
association were re-elected. Dr. Fred- 
erick Adams Woods, of Brookline, Mass. 
was elected a member of the council, 
vice Dr. Arthur W. Gilbert, of Cornell 
University, resigned. 


2 This was written before the publication of Castle’s “‘Genetics and Eugenics.”’ 








JEWISH EUGENICS 


Perpetuation of the Race Explained by Application of Sound Biological Principles 
Marriage Held in High Esteem and Its Success 
Measured by Eugenic Standard 


HROUGHOUT its history, the 

Jewish race has been subject to 

vicissitudes greater than those 

which have caused the disappear- 
ance of many another people. Yet the 
Jews have maintained to a considerable 
degree their racial homogeneity and 
to a high degree their average of 
intellectual quality. 

Racial survival under such difficulties, 
and racial continuity in so varied 
environments, must permit explanation 
in terms of eugenics, and Rabbi Max 
Reichler,! among other students, has 
attempted such an interpretation. 

“To be sure,” he says, “eugenics as a 
science could hardly have existed among 
the ancient Jews; but many eugenic rules 
were certainly incorporated 1n_ the 
large collection of Biblical and Rabbin- 
icallaws. Indeed there are clear indica- 
tions of a conscious effort to utilize all 
influences that might improve the inborn 
qualities of the Jewish race, and to guard 
against any practice that might vitiate 
the purity of the race, or ‘impair the 
racial qualities of future generations’ 
either physically, mentally, or morally. 
The Jew approached the matter of sex 
relationship neither with the horror 
of the prude, nor with the passionate 
eagerness of the pagan, but with the 
sane and sound attitude of the far- 
seeing prophet. His goal was the 
creation of the ideal home, which to 
him meant the abode of purity and 
happiness, the source of strength and 
vigor for body and mind. 

‘The very founder of the Jewish race, 
the patriarch Abraham, recognized the 
importance of certain inherited qualities, 
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and insisted that the wife of his ‘only 
beloved son’ should not come from the 
‘daughters of the Canaanites,’ but 
trom the seed of a superior stock. 

“Abraham's servant, Eliezer, so the 
Midrash states, desired to offer his own 
daughter to Isaac, but his master 
sternly rebuked him, saving: ‘Thou art 
cursed, and mv son is blessed, and it 
does not behoove the cursed to mate 
with the blessed, and thus deteriorate 
the quality of the race.’ ”’ 

‘“Tarly marriages were praised as 
most desirable. Rabbi Ishmael claimed 
that God was greatly displeased with 
the man who did not marry before the 
age of 20. Rav Hunah refused to see 
Rav Hamnuna, a man of great repute, 
after the former discovered that his 
visitor was a bachelor. Among 
the seven types not acceptable before 
God are included both the unmarried 
man and the married man without 
children.” 


THE OBJECTS OF MARRIAGE 


“The Rabbis, hke the eugenists of 
today, measured the success of a 
marriage by the number and quality 
of the offspring. In their judgments the 
main objects of marriage were the 
reproduction of the human race, and 
the augmentation of the favored stock. 
Hence they advised that an extremely 
tall man should not marry an extremely 
tall woman, lest the children be 


awkwardly tall; nor should one. of 


short stature marry a woman of the 
same size, lest their offspring be 
dwarfed. For the same reason, the 
intermarriage between blonds or be- 


1 Jewish Eugenics and other essays: three papers read before the New York Board of Jewish 
Ministers, 1915. I, Jewish Eugenics, by Rabbi Max Reichler; II, The Defective in Jewish Law 
and Literature, by Rabbi Joel Blau; III, Canital Punishment among the Jews, by Rev. Dr. D. 


de Sola Pool. New York: Bloch Publishing Co., 1916. 


reference to the original sources. 


iz 


The lectures are copiously annotated with 


Did a sid 


te lees 


Jewish Eugenics 73 


tween dark-complexioned people was 
not countenanced.”’ 

“Raba advised every young man 
not to marry a girl before he knew all 
about her immediate family, especially 
about her brothers, for ‘children usually 
inherit the traits of their mother’s 
brothers.’ ”’ 

“The attempt to limit the multiplica- 
tion of the undesirable elements 1n the 
Jewish race resulted in three kinds of 
prohibitions. First, prohibition against 
the marriage of defectives by reason of 
heredity; secondly, the prohibition 
against the marriage of personal defec- 
tives; thirdly, the prohibition against 
consanguineous marriages. 

“Besides the prohibition against de- 
fective marriages mentioned in the 
\Mosaic code, the Talmud forbade one 
to marry into a confirmed leprous or 
epileptic family, or to marry a woman 
who had buried three husbands. The 
union between an ol@#man and a young 
cirl was condemned in unequivocal 
terms. Persons or families manifesting 
continuous antagonism to each other 
were advised not tointermarry. Great, 
in the eyes of the Rabbis, was the offense 
of him who married a woman trom an 
element classed among the unfit. His 
act was as reprehensible as if he had 
dug up every fertile field in existence 
and sown it with salt. A quintuple 
transgression was his, for which he will 
be bound hand and foot by Eluah, the 
great purifier, and flogged by God 
himself. ‘Woe unto him who deterio- 
rates the quality of his children and 
defiles the purity of his family,’ is the 
verdict of Elyah indorsed by God. On 
the other hand, the mating of two per- 
sons possessing unique and noble traits 
cannot but result in the establishment 
of superior and influential famiulies. 
When God will cause his Shechinah 
to dwell in Israel, only such which have 
scrupulously preserved the purity ot 
their families will be privileged to 
witness the manitestation of the Holy 
Spirit. 


REGARD FOR MENTAL TRAITS 


“The distinctive feature, however, of 
Jewish eugenics hes in the greater 


emphasis laid on the psychical well- 
being of posterity.’ The Rabbis relate 
that when the question came up 
whether or not the Gideonites should be 
permitted to intermarry with the chil- 
dren of Israel, David tested them, in 
order to ascertain not so much their 
physical fitness but rather their psy- 
chical fitness, and found them wanting 
in three characters peculiar to Israel, 
namely, sympathy, modesty, and philan- 
throphy. He, therefore, thought it 
eugenically inadvisable to allow their 
mating with a spiritually better-devel- 
oped stock. 

“The Jew took his spiritual mission 
as representing a ‘kingdom of priests and 
a holy kingdom’ quite seriously, and 
used all possible eugenic means to 
preserve those rare emotional and 
spiritual qualities developed during cen- 
turies of slow progress and unfolding. 
Intuitively, he felt the truth, so well 
expressed by a modern student of 
eugenics, that “Religion would be a more 
effective thing, if everybody had a 
healthy emotional nature; but it can 
do nothing with natures that have not 
the elements of love, loyalty and 
devotion.’ The Rabbis would say: 
Religion can do nothing with natures 
that have not the elements of sympathy, 
modesty and philanthrophy. Hence, 
they urged that a man should be willing 
to offer all his possessions for the 
opportunity of marrying a member of a 
psychically well-developed family. 

‘The marriage between the offspring 
of inferior stock and that of superior 
stock, such as the marriage between a 
scholar and the daughter of an am- 
haarez, or between an am-haarez and 
the daughter of a scholar, was considered 
extremely undesirable, and was con- 
demned very strongly. Moreover, no 
Rabbi or Jalmid Chacham was allowed 
to take part in the celebration of such 
a non-eugenic union. 

“An historical case is cited by Rabbi 
Itliezer to prove that one should always 
select his soul-mate from amongst the 
spiritually better-developed families. 
Moses married a daughter of Jethro, a 
heathen priest, and the result was 
that one of his grandsons, Jonathan, 
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became an idolatrous priest. Aaron 
Ithe brother of Moses], on the other 
hand, married the daughter of Abinadab, 
and history records the name of his 
erandson Phinehas as the hero who 
defended the honor and _ purity of 
Israel.” 


THE EUGENIC VIEWPOINT 


“A parallel to the ‘rough eugenic 
ideal’ of marrying ‘health, wealth and 
wisdom’ is found in the words of Rabbi 
Akiba, who claims that ‘a father be- 
queaths to the child beauty, health, 
wealth, wisdom, and longevity.’ Sim- 
larly, ugliness, sickness, poverty, stu- 
pidiity, and the tendency to premature 
death are transmitted from father to 
offspring. Thus the Rabbis 
recognized the fact that both physical 
and psychical qualities were inherited, 
and endeavored by direct precept and 
law, as well as by indirect advice and 
admonition, to preserve and improve 
the inborn, wholesome qualities of the 
Jewish race. It is true that they were 
willing to concede that ‘a pure-bred 
individual may be produced by a hybrid 
mated with a pure-bred,’ for they found 
examples of that nature in Ruth the 
Moabitess, Naamah the Ammonitess, 
Hezekiah and Mordecai. As a general 


eugenic rule, however, they maintained 
that one cannot produce ‘a clean thing 
out of an unclean,’ and discouraged any 
kind of intermarriage even with pro- 
selytes. Their ideal was a race healthy 
in body and in spirit, pure and undefiled, 
devoid of any admixture of inferior 
human protoplasm. 

“Such an ideal, though apparently 
narrow and chauvinistic, has its eugenic 
value, as the following suggestive quota- 
tion from a well-known eugenist clearly 
indicates. ‘Families in which good and 
noble qualities of mind and body have 
become hereditary form a natural 
aristocracy; and if such families take 
pride in recording their pedigrees, marry 
among themselves, and establish a 
predominant fertility, they can assure 
success and position to the majority 
of their descendants in any political 
future. They can become the guar- 
dians and trustees of a sound inborn 
heritage, which, incorruptible and unde- 
filed, they can preserve 1n purity and 
vigor throughout whatever period of 
ignorance and decay may be 1n store 
tor the nation at large. Neglect to 
hand on undimmed the priceless ger- 
minal qualities which such families 
POssess Ca4rt) be regarded only as a 
betraval of a sacred trust.’ ”’ 


A Treatise on Poultry Breeding 


POULTRY BREEDING AND MANAGE- 
MENT, by James Dryden, professor of poultry 
husbandry at Oregon Agricultural College. 
Pp. 402, illus. New York, Orange Judd Co., 
1916. Price, $1.60 postpaid. 

Professor Dryden’s book contains a 
fuller and better discussion of the 
principles of breeding than 1s customary 
in books on poultry. He relates the 
history of the fowl, but seems doubtful 
whether the Jungle Fowl is the sole 
ancestor, or whether there are at least 
two. He points out that the primitive 
stock lays only 10 to 20 eggs a year, 
and that prize specimens now lay more 
than 300 eggs a vear; but the census 
figures showing that the average hen 1n 
the United States lays only 80, indicate 
that there is still room for breeders. 
He discusses the inheritance of egg- 


production at length, and says Oregon 
experiments with White Leghorns 1n- 
dicate that fecundity is inherited from 
both sire and dam. His account of the 


evils of inbreeding 1S painted a little 
blacker than is necessary, and some of 
the facts he gives in this connection are 
susceptible of other interpretation. The 


tact that the Black Spanish, once a 


popular egg-laying breed, has become 


almost extinct because of insane efforts 
to breed for increased size of white tace, 


indicates that poultrymen have need of 


enlightenment on scientific animal pro- 
duction, and Professor Dryden's book 


should exercise a sound influence, while 


it will prove interesting reading not 


only to the practical poultry breeder 


but to all geneticists. 


BUD VARIATION IN LEMONS 


Tree Grown from a Single Bud Will Produce Several Types of Fruit, Which Can 
In Turn be Propagated—Importance of Careful Selection of Budwood 
for Propagation—Profits of Lemon Industry Can be 
Much Increased by Bud Selection.’ 


A. D. SHAMEL 


Office of Horticulture and Pomology, Bureau of Plant Industry, U.S. Department o} 
Agriculture; Riverside, Cal. 


HI study of the remarkable bud 
variations of the Washington 

navel orange in California or- 
chards*? was begun by the writer 

in 1909. This investigation led to a 
similar study of the bud variations of 
other citrus varieties. In 1911, at 
Corona, Cal., a systematic study of 
the bud variations of the Eureka lemon 
(Citrus limonum Risso) was begun by 
the writer and his associates. Later, 
these studies were extended to include 
the variations of the Lisbon and Villa- 
franca varieties. The performance rec- 
ords and observations of trees of these 
three varieties of lemons have all been 
secured in citrus orchards near Corona. 
Commercial performance records have 
been secured by cooperators in several 
lemon orchards in the different citrus 
districts of California, so that at the 
present time there 1s available for study 
a large amount of reliable data concern- 
ing these varieties and their behavior. 
The individual lemon tree perform- 
ance records are now being prepared 
for publication by the Bureau of Plant 


Industry of the U. S. Department of 


Agriculture. Until this publication has 
been completed, we will be unable to 
present the performance records, notes 
or other data for use elsewhere. For 
this reason I shall not attempt in this 
paper to give any details of the results 
of the investigational work, and will 





only discuss some general observations 
in the hope of emphasizing the desira- 
bility of further similar systematic 
investigations of bud variations in 
citrus fruits grown in other regions, 
and in all other plants propagated 
vegetatively. 


OBJECT OF STUDY 


The object of these studies is to 
determine the extent and frequency of 
bud variations in lemon varieties, the 
comparative commercial value of the 
various strains arising from bud varia- 
tions, the development of methods for 
isolating the best strains and controlling 
variability inthem through bud selection. 

Before attempting a scientific study 
of the causes of bud variability, 1t was 
decided to determine definitely the 
actual conditions 1n established orchards 
with respect to bud variation. This 
study was begun without any prejudice, 
one way or another, and with little or 
no knowledge of the phenomena of bud 
variation in plants. 

The work of the writer, previous to 
taking up these studies, was confined to 
studies of plants propagated from seed. 
In order to prevent any possibility of 
bias in the study of the variability of 
plants propagated vegetatively, no at- 
tempt was made to review the small 
amount of available literature on this 
subject. Our observations _and con- 


1 Read by title at the thirteenth annual meeting of the American Genetic Association, New 


York City, December 27, 1916. 


2 See Shamel, A. D., Bud Variation. JouRNAL oF Herevity, Vol. vii, pp. 82-87, February, 


1916; Washington Navel Orange, ibid., Vol. vi, 


Pp. 435 445, October, 1915. see also [mprove- 


ment of California Orange Groves, JOURNAL OF HEREDITY, Vol. vil, p. 493, November, 1916, 
and Codperation in Production of California Grapefruit, zbid., Vol. vit, pp. 524-527, November, 


1916. 
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clusions have been made solely from 
the actual field work of the writer and 
The only outside assist- 
ance or help used in the course of these 
studies been the criticism and 
suggestions given by who are 
interested 1n the work. 

We have recently begun the accumu- 
lation of rehable information concerning 
the origin of valuable agricultural varie- 
ties Which are known to have originated 
from bud variations. This information 
is of value to us chiefly from the fact that 
it confirms our the 
utility of bud selection in the 1mprove- 
ment of all plants propagated vegeta- 
tively. 

We use the term improvement here 
to mean the tsolation of valuable 
strains of established varieties, and the 
conservation and maintenance of these 
strains, through bud selection. It is also 
used to include the origination of better 
varieties through the selection otf bud 
mutations of particular value. How- 
ever, we have been inclined to give most 
emphasis to the standardization and 
improvement of established valuable 


his associates. 


has 
those 


conclusions as to 


varieties, rather than the origination of 


new varieties. We have no quarrel with 
anvone working for the development 
of new varieties, but we feel 
stabihzing of our known and valuable 
varieties should receive the first and most 
careful consideration of plant breeders. 
We do most decidedly differ from alnlV- 


one who suggests that the origination of 


new varieties 1s the most important 
work, or should be the sole considera- 
tion, of those who are trying to improve 
our agricultural crops. 

The making of new varieties and their 
introduction 1s a matter which of neces- 
sitv should be reserved for specialists. 
The wholesale distribution of new, and 
oftentimes untried, sorts of plants 1s 
frequently attended with disappoint- 
ment and loss by inexperienced growers. 


PLAN OF STUDY 
The plan of study pursued in these 
investigations has been to keep exact 


records otf the amount and the com- 


mercial quality of the production ot 


individual lemon trees in orchards 
where the conditions are particularly 


that the 
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uniform and favorable for securing 
rehable information in connection with 
this work. Descriptions and_ illustra- 
tions of trees, flowers and plants have 
been secured for additional considera- 
tion and study. In this connection, it 
should be said that the performance 
secured in these studies are 
from trees located in the best Ccommer- 
cial lemon orchards of Califorma. The 
owners of these orchards, without ex- 
ception, have turnished most of the 
labor and borne most of the expense of 
securing the records, with the exception 
of those of the writer and his associates. 
This study has been carried on under 
very pleasant and tavorable conditions, 
and at a minimum cost by reason of the 
public spirit shown through the active 
cooperation of the lemon growers. 

The progeny tests of the select trees 
in performance record plots are being 


records 


carried out, for the most part, 1n the 
same manner. The buds tor progeny 
tests from the select trees, now more 
than two millions in number, have 


been turnished to COOperalors tree ot 
charge by the owners of the select trees, 
with the understanding that the prog- 
emes be kept separate and so labelled 
that any progeny can readily be traced 
back to 1ts parent tree. The success ot 
this propagation work up to this time, 
as shown by pertormance records, has 
been the foundation upon which the 
methods of bud selection recommended 
for use by propagators have been based. 

Usually one hundred trees have been 
included in a performance record plot. 
In some smaller number ot 
trees has been used, where it has been 
found desirable to study isolated trees, 
in which case five or more comparative 
trees have been selected tor a_ plot. 
The conditions in these plots have 
always been given careful consideration 
with particular reference to uniformity 
of soil and cultural conditions, freedom 
from variable environmental influences, 
and the continuous ownership and suc- 
cesstul management bv the same owners. 
The trees have been maintained under 
as nearly comparable conditions as 1t 1s 
possible to secure in practical agricul- 
ture. 

Regular monthly picks of lemons have 


CAaASCS, a 


PoE. 





THE GROWER EXPECTED THESE TWO LEMONS TO BE JUST ALIKE. 


As progagated by nurserymen, a lemon tree represents the growth of a single bud. 
It might be supposed that a tree so produced could not bear more than one type 
of fruit. But observation has shown that many trees bear a wide diversity of 
types. The two strikingly different types of lemons photographed above, and 
numerous others, were all borne on a single Lisbon lemon tree. It is of great 
importance for growers to propagate trees that will come true as far as possible, 
and that will come true to a good type, not a bad one; this requires selection of 
propagating material, not only if the trees are grown from seed, but even if they 
are grown by budding or grafting. (Fig. 10.) 
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been made from the performance record 
trees since the beginning of these in- 
vestigations. The pick of each tree is 
sorted into various definite and clear- 
cut grades, and the number and weight 
of the fruits in each grade have been 
carefully determined and recorded. The 
variable fruits from each tree have been 
sorted, classified, and the number and 
characteristics of each kind recorded. 
Any variable limbs, or 
other interesting facts of tree behavior 
have been recorded when observed. 
with the data from each tree, in regular 


notes as to 


forms printed in field note-books for 


this purpose. These data are then 
transferred to annual performance rec- 
ord forms, arranged for the convenient 
compilation on one page of all of the 
picks from a tree during the vear. 
Finally, the annual production data of 
each tree are transferred to period 
performance record forms where the 
summaries of several years’ records 
can be brought together, and where all 
available information concerning the 
individual trees can be collected for 
study. 

The lemon performance record data 
and observations accumulated in these 
investigations have furnished a large 
amount of interesting material for 
study. One or more men have been 
continuously engaged on this subject 
from the inception of these studies until 
the present time. Additional assistance 
is now needed in order to secure more 
extensive and adequate progeny records. 


SOME IMPORTANT STRAINS 


The important strains of the lemon 
varieties in the performance record 
plots are distinguished by the habit of 
erowth of the trees; characteristics ot 
the bloom; season and amount of pro- 
duction of the fruits; size, shape and 
color of the fruits; texture, thickness 
and appearance of the rind; amount 
and quality of the juice, and other tree 
and fruit characteristics. 

The habits of tree growth of the 
various strains include the open, erect, 
upright, spreading and drooping, and 
drooping positions of the branches. 
The habit of growth is usually corre- 
lated, in some degree, with the density 
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of the tollaage and leaf characteristics. 
lor example, the Eureka tree, having 
an open habit of growth, usually has a 
rather sparse amount of foliage, and 
the leaves are usually of medium size 
and bluntly rounded in shape. The 
spreading type of Eureka tree, on the 
other hand, has characteristically dense 
foliage and the leaves are usually large 
and sharply pointed. 

One strain of the [Eureka lemon, 
commonly called the shade tree, de- 
velops a large percentage of abnormal 
blooms. In these blossoms, the pistils 
are rudimentary or absent, so that 
shortly after blooming, these flowers 
fall on the ground. The trees of this 
strain produce an unusually large quan- 
tity of flowers, more perhaps, than the 
trees of any other lemon strain in the 
performance record plots. The trees 
of the productive strain of the Lisbon 
variety vield crops more evenly dis- 
tributed throughout all seasons of the 
vear than the trees of the dense strain, 
which bear most of their crop during 
the spring months. The trees of the 
productive strain of the Eureka variety 
have a strong tendency to produce 
fairly regular monthly crops, while the 
trees of the shade tree strain produce 
their crops mostly during the fall 
months. 


VARIED PRODUCTIVITY 


The trees of the productive strain of 
the Eureka variety have produced 
annually, on an average, more than 
five times the quantity of lemons pro- 
duced by the trees of the shade tree 


strain. under the same conditions. 
Similar differences in the amount of 


annual production of other strains. of 
the lemon varieties have been found. 
Inasmuch as lemons are picked green 
when reaching a certain size, which is 
measured by shipping an iron ring over 
the fruit, the variation 1n sizes of fruits 
borne by trees of the different strains 1s 
not so marked as is the case with 
oranges or other fruits which are allowed 
to reach full size on the trees. How- 
ever, the fruits of some lemon strains 
reach the size required tor picking more 
quickly than those of other strains. 
There is a marked correlation in the 
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shape of lemons and the habit of growth 
of the trees belonging to the different 
strains. For instance, the bottleneck 
shaped Eureka lemons are borne by 
trees that are finely branched and have 
very dense foliage characteristics easily 
discernible to even the most casual 
observer. The long, cylindrical Eureka 
lemons are borne by trees having 
a spreading habit of growth, with 
large sharply pointed leaves, belonging 
to an unproductive strain of this 
variety. 

A frequent sport found in the trees 
of all lemon varieties 1s variegated fruit 
and foliage. Such variations have stripes 
or sections of alternate white and green 
colors, and the fruits are usually slightly 
ridged. They occur as single fruits, or 
as branch variations, and have been 
successfully propagated in experimental 
trials. The shade tree strain of Iureka 
lemons produces fruit with very thick 
rind, very coarse rag and but little 
juice—so little, in fact, that in many 
cases little or no juice can be extracted 
by ordinary hand pressure. The pro- 
ductive [Eureka strain, on the other 
hand, vields fruit with thin rind, tender 
rag and an abundance of juice, which 1s 
easily squeezed out. 

Many other similar differences char- 
acteristic of the truits of the different 
strains have been observed and_ rec- 
orded. They have been proved to be ot 
fundamental importance in the produc- 
tion of the established lemon orchards 
of California. 


COMPARATIVE VALUE OF STRAINS 


The accurate determination of the 
comparative value of the lemon strains 
in commercial orchards of the lemon 
varieties under investigation has been 
the first consideration in these studies 
up to this time. With reliable intorma- 
tion of this character at hand, a definite 
idea of the comparative commercial 
status of any orchard can be deter- 
mined after the number of trees of each 
of the known strains 1n these orchards 
has been found. 

In lemon growing, the season of pro- 
duction of the crop 1s an important 
factor in the profitableness of the bust- 
ness. In some seasons of the vear, e. g 
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the summer months, more lemons are 
consumed than during the winter. For 
this reason, the strains which produce 
the bulk of their crops during the sum- 
mer are usually more valuable than 
those which produce their main crops 
during the winter season. 

The productive strains, 1n every case 
known, produce a higher percentage of 
first grade or more valuable commer- 
cial lemons than the unproductive 
strains. For example, about 80% of 
the crop of the trees of the productive 
strain of the Eureka variety in the 
performance record plots has been of 
the best grade, while the unproductive 
strains have produced only about 20°; 
of the best grade of fruit. 

A preliminary survey of the perform- 
ance record data shows that there has 
been a great difference in the value of 
the production of the different strains of 
the lemon varieties under similar condi- 
tions during the entire period of obser- 
vation. So great is this difference that 
it frequently accounts for the success or 
failure of the lemon orchards in Cali- 
forma, depending upon the proportion 
of the different strains in the orchards. 
It is a striking fact that in all of the un- 
successful and unprofitable lemon. or- 
chards, to which our attention has been 
called, we have discovered a large pro- 
portion of undesirable strain trees, 
reaching as high as 90°, of the total 
number of trees in some orchards. On 
the other hand, the most profitable and 
successful orchards studied have been 
found to contain, without exception, a 
large proportion of productive strain 
trees. 


ORIGIN OF STRAINS 


The evidence that the strains of the 
lemon varieties found in these investi- 
gations have originated as bud varia- 
tions may be mentioned under two 
heads. First, individual fruit variations 
or branches bearing several fruit varia- 
tions, corresponding to all of the known 
strains, have been found repeatedly in 
standard type trees in the performance 
record plots. Frequently, several strains 
are represented by typical fruits and 
foliage in the same tree grown from a 
single bud. Second, many experimental 
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propagations trom branch sports have 
been made 1n these studies, and so far, 
the buds from these striking limb varia- 
tions, representing all of the known 
strains, have reproduced the charac- 
teristics of the lhmb Sports. enough 
propagations of this character have been 
made to prove that all of the known 
strains of the lemon varieties can be 
propagated in this manner. 

from this, and other available evi- 
dence, 1t would seem reasonable to 
conclude that the different lemon strains 
in the established orchards have been 
propagated, often unintentionally, trom 
bud sports. 


FREQUENCY OF 


In June, 1912, the writer and his 
associates made a tree census study ot a 
lemon orchard containing about 16,000 
trees which were 8 vears old. It was 
found in this work that 3,200, or 20°, 
of the trees in this orchard, were of the 
undesirable shade tree strain. A similar 
study was made a little later of a 10-acre 
eureka orchard 20 vears old, from which 
the buds were secured for the propaga- 
tion of the larger orchard. It was 
found that among the 800 trees in this 
orchard about eighty, or 10°;, were of 
the shade tree strain. In seeking an 
explanation for the increase 1n_ per- 
centage of the shade trees 1n the younger 
orchard, it was learned trom the propa- 
eator that, owing to the larger number 
of sucker branches formerly used for 
propagation purposes (the rapid growing 
and non-fruit-bearing limbs) 1n the shade 
trees as compared with the number of 
such branches in the productive strain 
trees, a larger proportion of the bud- 
wood used for the propagation of the 
younger orchard had been cut from the 
shade trees than from the productive 
trees. Inasmuch as no distinction was 
made between the shade trees and the 
productive trees, and as sucker growth 
was considered at that time to be 
just as good as fruit-bearing growth for 
propagation, it was natural that the bud 
cutters should secure a larger prop tion 
of budwood from the shade trees than 
from the productive trees. 

This experience, in common 


BUD VARIATIONS 


with 


many similar ones in other orchards, is 
convincing evidence of the widespread 
mixtures of strains in established. or- 
chards. It also throws leht on the 
reason why many of the younger 
lemon orchards have been found to 
contain a larger) proportion of the 
vigorous growing unproductive trees 
than the older ones. 


DIFFERENCES IN YIELD 


The trees of some. strains of the 
varieties of lemons studied, have been 
found to be more prolific in the pro- 
duction of strikingly variable fruits 
and foliage than others. For instance 
the productive strain trees of the Lisbon 
variety have been found to be compara- 
tively free from the presence of sports, 
while the the bastard strain 
have been found to be particularly pro- 
lific in the production of strikingly 
variable fruits, foliage and other tree 
characteristics. The productive strains 
of the Eureka and Villafranca varieties 
have been found to be comparatively 
tree from sports, although some of the 
productive strain trees in all of the 
varieties observed, have been found to 
produce striking variations. 


trees oO] 


In the studies of lemon. orchards 
where this matter has received par- 
ticular attention. variations of fruit. or 


tohage characteristics have been ob- 
served in about 75! ( of the trees. 
orchards have | found to contain 
but few trees showing variations, while 
others have a large number of trees 
producing such variations. The num- 
ber of variations found in- orchards 
depends largely on the number of trees 
belonging to the strains which. pro- 
duce a high . 
truits. 

The frequency of bud variation in 
lemon varieties 1s much greater than 
has heretotore been thought to be the 


aT We 
CCT] 


percentage of variable 


case. The continued study of this 
condition has led to the discovery of 
many variations which had not been 


noticed betore. In fact, the frequency 
and importance of the bud variations 
of the lemon can only be appreciated 
by those who have become familiar by 
actual experience with the strains, the 
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trees, and their habits of growth and 
production. ® 

ne of the factors contributing to the 
success of the California citrus industry 
has been the elimination by the growers 
of a great many varieties of questionable 
value, and the adoption of a few stand- 
ard varieties. These include a winter 
ripening orange, the Washington navel; 
a summer orange, the Valencia; a 
seedless grapefruit, the Marsh; and two 
important varieties of lemons, the 
Kureka and Lisbon. This action has 
led to the establishment of a valuable 
reputation, 1n important markets, for 
standard California citrus fruits. 

The next step in this connection 1s 
the clmination of all of the undesirable 
strains of standard citrus varieties that 
have been introduced in the = citrus 
orchards, unintentionally tor the most 
part, through lack of systematic and 
careful bud selection. This possibility 
has been clearly and umtstakably shown 
to be practicable by the studies and 
demonstrations which have been carried 
on in these investigations. It seems 
probable that, sooner or later, 1n the 
case of lemons, one variety will be 
adopted and not more than two or 
three strains of this variety be used 1n 


Annual Meeting in 


The three sessions of the .Association’s 
annual meeting in New York City, 
December 26 and 27, were attended by 
about 200 people.. Sixteen papers were 
presented by their authors, and _ five 
were read by title. <A report of the 
meeting is to be published in Scrence. 
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commercial orcharding. These strains, 
varying in season of heavy production, 
will produce crops during the entire 
year, and will enable the growers to 
establish a more valuable reputation 
among consumers, for a standard 
California lemon. 


PROGENY TESTS 


After considering the behavior of 
individual lemon trees, and selecting 
the most desirable ones, the final test 
of the value of the trees to be used for 
propagation purposes is the behavior 
of their progenies. There is some evi- 
dence at hand which shows that the 
progenies of some parent trees are more 
uniformly lke the parents than others. 
In other words, there 1s little doubt but 
that parent trees differ in the extent to 
which they transmit to their progenies 
a tendency to variability. In the many 
progeny tests of select trees, now under 
way in California, it 1s believed that 
some particularly good parent lemon 
trees for propagation will be discovered. 
The buds from such trees, where per- 
formance records of one or more prog- 
enies have been secured, may be said 
to be truly pedigreed buds. 


New York Successful 


A fourth session was held jointly 
with the Botanical Society of Amer- 
ica. In accordance with the decision 
of the A. A. A. S., the next meeting 
of the American Genetic Association 
will be in Pittsburgh, December 28— 30, 
1917. 


Mv associate, C. S. Pomeroy, has called my attention to the fact that Samuel B. Heiges, a 
former pomologist of the U. S. Department of Agriculture, recognized the importance of bud 
Variation as early as 1894.) On p. 34 of his report for that year, under the heading ‘* Improvement 


of Strains,’ he says: ‘‘ It is a well-known fact that certain varieties of fruits are subject to influences 


resulting in modification more or less valuable. 


For want of a better term these new forms have 


i 


been called strains. Upon the line of improvement of fruits through selection of strains, but 


little practical work has been done, and it is desirable that the attention of nurserymen and others 
be directed to the importance of propagating from their best strains, thereby improving the quality 
of fruits in the same manner that the stock breeder has improved breeds of domestic animals. 
Without attempting to wholly explain the cause of this variation, 1t may be stated that much of 
it is due to bud variation, and this may be perpetuated intentionally or otherwise by the removal 
of scions for pre ypagation.”’ 

After further consideration of this subject and the citation of several cases of well-known 
bud sports, Mr. Heiges concludes by saying: ‘It 1s believed that as great improvement is possible 
along the line of selection of strains as by the endless multiplicity of new varieties, the great 
majority of which are not equal in value to those already under cultivation.” 
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proper use of terms 1s 
to mutual understand- 
Ine among scientists is too patent 
to require argument. Many of 
the disputations that) have occupied 
the time of investigators have arisen 
through the use of the same term in a 
different sense or of musleading expres 
sions In referring to commonly recog 
mized phenomena. Phe literature of 
like that of other developing 
SCIENCES, has 


VONIELICS, 
not been tree trom. the 
confusion arising trom misuse of terms. 
In the interest of common progress 
the authors feel that the time has arrived 
to veall attention. to 


one nisleading 
expression which has come into rather 
veneral use, especially among horti- 
culturists. We refer to the use of the 


term, segregation, 1n designating somtatic 
This term in Mendehan 

means the distribution ot 
allelomorphie factors among the gametes 
formed by a hybrid organism, halt of 
the gametes receiving one and half the 
member of each allelomorphic 
mechanism by which this 
segregation is accomplished 1s the sepa- 
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above. Some writers as, for example, 
Kraus! in his recent paper on somatic 
seerevation, appear to use the terms 
segregation and mutation rather loosely, 
Thus, according to Kraus, “vegetative 
variations are first of all of two distinct 
sorts modifications — or fluctuations, 
Which do not remain true when propa- 
gated and subjected to varying condi- 
lions, and seeregations or mutations 
which Tt\ he propagated and expected 
to remain reasonably constant under a 
wide range « th conditions.” lt Is perhaps 
hardly necessary to pomt out that 
modifications and fluctuations are no 
more truly synonymous than are segre- 


vations and mutations, since some 
fluctuations are attributable to other 
causes than environmental etfects 
BATESON 'S SUGGESTION 
Bateson first suggested the POSSI- 


Inlitv that segregation might sometimes 
occur. during somatic mitosis. But 
although cytologists have demonstrated 
several irregularities in chromosome 
behavior during me1sis (when homol- 
ogous chromosomes normally become 
dissociaced and distributed to different 
there is no evidence that 
chromosome irregularities occur during 
ordinary cell divisions in embryonic or 
meristematic tissues, Where 1t would be 
necessary for segregation to occur 1n 
order to produce profound somatic 
changes. It is conceivable, of course, 

the division by longitudinal spht- 


vametes ) 


that 


HEREDITY, VII, 1, 


1909. pp. 272-3. 


as § ke 


1916. 


BO sevasihiee 


<= 


sJabcock and Lloyd: “Somatic Segregation” 83 


ting might occasionally deviate from 
the regular method by which cach 
chromosome 1s— exactly halved, but 
the observations of many investigators 
indicate that mitosis in undifferentiated 
tissues certainly proceeds with remark- 
able precision and regularity. Never- 
theless, the idea of “somatic segrega- 
tion’’ has become fixed in many minds: 
so much so, indeed, as to make 1t 
apparently the most convenient term 
with which to “explain” many varia- 
tions, especially in plants. [Even true 
vegetative mutations resulting in chi- 
meras and bud sports have been attrib- 
uted to “somatic segregation,’ Bateson” 
having originally proposed this explana- 
tion of the production of nectarines on 
peach trees. This hypothesis assumes 
that the smooth skin of the nectarine 1s 
due to the loss of a unit character 
possessed by the peach. Jut on this 
basis, Bateson was unable to explain the 
reported production of peaches by a 
nectarine tree. How could a unit 
character once lost be recovered again: 
Clearly the only rational explanation of 
these phenomena will be expressed in 
terms of reversible chemical changes 1n 
venetic factors. Based on this concep- 
tion of germinal variations 1t appears 
that somatic mutations, hke germinal 
mutations, are caused by alterations in 
specific factors which occur without the 
intervention of any known irregularity in 
chromosome behavior. As examples from 
the abundant evidence in favor of this 
view, the researches of Morgan and his 
associates® on the pomace fly, Drosophila 
ampelophila, have demonstrated that 
germinal mutations are due to specific 
factor changes, and [merson? in his 
study of the inheritance of variegation 
in maize has shown that bud mutations 
also, must be due to alterations 1n spe- 
cific factors. 

Hence, those who accept the chromo- 


some and factorial hypotheses of hered- 
ity find it unnecessary to resort to the 
conception of “somatic segregation”’ 1n 
order to explain bud sports and chimeras. 
In fact the employment of this expres- 
sion seems to be actually misleading. 
sesides, there 1s a tendency to resort 
to this conception in attempting to 
explain other variations in individual 
plants which can be more reasonably 
accounted for on some other basis. A 
case in point is the occurrence ot 
deciduous and persistent calyx lobes 
In pome fruits. 


AN ILLUSTRATIVE CASE 


Tufts? examined 5,496 fruits from 
a single tree of Le Conte pear and 
56 fruits from a tree of Transcendant 
crab and noted whether the calyx lobes 
were deciduous or persistent. In the 
case of the pear 1t was found that 3,780 
fruits had all the calyx lobes deciduous 
while 1,616 had one or more lobes 
persistent. Of the crab fruits, 32 had 
al] calyx lobes deciduous and 24 had 
one or more lobes persistent. We shall 
consider in detail only the data from 
the pear. The 1,616 fruits were classi- 
fied according to the number of persis- 
tent lobes present as follows: 35 P (2. e., 
with 5 persistent lobes)—773; + P—116; 
3 P—200; 2 P—289; 1 P—238. 

Without considering the significance 
of the ratio of 3,780 fruits having all 
lobes deciduous to 1,616 fruits having 
one or more persistent, Tufts reduced 
his data on the basis that each of the 
five carpels found in every normal pear, 
with its corresponding calyx lobe, 1s an 
“individual.” Thus the 238 fruits hav- 
Ing one persistent lobe were taken as 
5 x 238 or 1,190 individuals, 238 
of which had persistent lobes and 
4 x 238 or 952 had deciduous lobes. 
By this method he derived the ftre- 
quencies 21,235 deciduous to 5,/45 


* Morgan, T. H., Sturtevant, A. H., Muller, H. J., and Bridges, C. B. The Mechanism | 
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CALYX LOBES UNDER THE MICROSCOPE 


above photomicrographs show longitudinal sections of calyx lobes and_ the 
adjacent ovary wall, magnified from 20 to 30 diameters. (1) Section of a persis- 
tent lobe showing secondary thickening of base of lobe, secondary growth 1n 
parenchyma near its base and the triangular cross-section of a zone of small 
cells. (2) Ovary wall showing zone of small cells (6) and remnant of stamen 
filament (a). (3) A persistent lobe. 1) The same lobe showing partial ex- 
foliation. Fig 11.) 
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persistent. This ratio was taken to be 
3.7:1 which was considered a_ fairly 
close approximation to the theoretical 
\lendehan monohybrid ratio. This 1n- 
correct statement of the frequency-ratio 
makes the deviation from the ideal 
appear much larger than it really 1s. 
When calculated on the basis of fours, 
the ratio of the relative frequencies 1s 
3.15:0.85. But even when stated cor- 
rectly, this ratio has a highly significant 
deviation from the theoretical ratio in 
view of the large number of individuals 
examined. Had the ratio of the fre- 
quencies of entire fruits (2.8:1.2) been 
considered, the deviation would not 
have been quite so serious. Yet even 
here, the deviation is 12.5 times the 
probable error, so that the odds against 
such a deviation occurring where the 
laws of simple sampling prevail, as they 
do in normal Mendelian inheritance, are 
approximately 1,155,000,000,000,000 > to 
1. Hence the observed frequencies are 
hardly attributable to conditions pre- 
vailing under the laws of simple samp- 
ling. Therefore, if we attach any 
significance whatever to the observed 
ratios of persistent to deciduous lobes 
we must infer that this case of appar- 
ently alternative, discontinuous varia- 
tion can be explained more reasonably 
on some basis other than the existence 
of a segregation-mechanism in somatic 
cell division. 

However, too much importance must 
not be attached to even as decisive a 
mathematical objection as the present 
case affords. It must be remembered 
that in hybrid progemtes, wide deviations 
sometimes occur in the observed fre- 
quencies of characters which exhibit 
clear cut alternative inheritance. For 
example, Collins and Kempton* obtained 
an average ratio in a series of crosses 
between Chinese corn with waxy endo- 
sperm and American varieties with 
horny endosperm that displayed a 
deviation from the expected ratio of 
over nine times the probable error, 
which might not occur oftener than 
once in over a million times under the 
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conditions of simple sampling. Yet 
the two characters are “definitely alter- 
native, the seeds being either waxy or 
horny, with no intermediates.” 


EXAMINATION OF NEW MATERIAL 


The question then arises: What is the 
real nature of these phenomena of 
persistency and deciduousness of calyx 
lobes 1n apples and pears’ Can evt- 
dence be found that will throw light on 
the conditions which induce them? 
Upon examining several fresh fruits 
obtained in August, 1916, through the 
courtesy of Prof. V. R. Gardner from 
the trees of the Le Conte pear and 
Transcendant crab that Tufts studied, 
we have found that when separation of 
calyx lobes takes place the method is 
identical with that which occurs when 
the stamens are loosened. The cells in 
the basal portion of the calyx lobe fail 
to grow as rapidly as the cells of the 
subjacent tissue. In consequence, the 
epidermis is ruptured near the base of 
the lobe, peridermal activity super- 
venes, the deeper tissues are gradually 
transformed into corky tissue and the 
lobe finally falls away. In other words, 
exfohation of the calyx lobes occurs 
when two conditions are fulfilled, viz, 
a) when there 1s little or no secondary 
thickening of the calyx lobes them- 
selves and (6b) when there 1s sufficient 
secondary growth in the parenchyma 
underneath the bases of the calyx lobes 
and at right angles to their axes. In 
the photomicrographs shown herewith, 
the antithetical conditions are clearly 
shown. Fig. 11, 11s a longitudinal sec- 
tion through a persistent calyx lobe and 
adjacent ovary wall of Transcendant 
crab, showing secondary thickening 
of the base of the lobe and a conspicuous 
zone, triangular in cross-section, of 
small cells which is nearer the bottom 
of the basin than the points of insertion 
of the stamens. In marked contrast 
to this zone of small cells are the large 
cells of the second growth parenchyma. 
ig. 11, 2 shows the location of the base 
of the filament of an exfohated stamen 


6 Collins, G. N., and Kempton, J. H. Inheritance of Waxy Endosperm in Hybrids of Chinese 
Maize. In IV Conf. Internat. Genetique, Paris, Compt. Rend. et Raps., 1911, p. 356. 
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at a in relation to the triangular zone 
of small cells just below at b. Figs. 
3 and 4 are two sections through the 
same calyx lobe showing partial ex- 
foliation. 

[It is desirable that a more thorough 
histological examination be made _ of 
more favorable material, 7. e., of younger 
fruits, taken preferably before the calyx 
lobes begin to “shear off” as well 
later. But the evidence at hand 
sufficient to warrant the statement 
that true abscission, etther with or 
without the formation of an abscission 
layer, does not occur; and that exfoha- 
tion of the calyx lobes 1s presumably a 
continuous process, although apparently 
discontinuous. 

The process of exfoliation 1s illustrated 
by the accompanying diagram. (Fig. 
12.) The region of greatest growth and 
consequent surface expansion extends 
from below the stamens upward and 
beyond the calyx lobes. If the second- 
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most part the original epidermis had not been 
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CALYX LOBES AND THEIR SURROUNDINGS 


7In a variety found on the market in Montreal, the pit was very shaliow. 
examination it was found that there had occurred very little secondary growth, so that for the 
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ary growth of the cells in a calyx lobe 
is retarded it must suffer the same fate 
as the stamens. 

Partial or incomplete exfoliation 1s 
probably more frequent than would at 
first appear. In specimens of both 
pears and crabs, dead stamens were still 
adhering to the basin wall below the 
persistent calyx lobes, and the tips of 
these lobes are usually dead.  Persist- 
ence of a lobe appears to depend upon 
the extent of secondary thickening of 
its basalregion.’ Inthe case of the lobe 
shown 1n Fig. 11, 3 and 4, exfoliation had 
begun at one edge, but there was suffi- 
cient secondary growth within to pre- 
vent its complete separation from the 
ovary wall. This indicates that the 
process of exfoliation is really continuous 
rather than discontinuous. It is prob- 
able that with sufficient material all 
stages of partial exfohation would be 
found in persistent lobes. However, 
the matter of continuity or discontinuity 
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disrupted, except for a short distance below the 


The triangular zone of small-celled tissue extended from the bases of the stamens quite 
No case of exfoliation of the calyx lobes could be found. 
that the accompanying diagram represents adequately only a condition of maximum superficial 
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may not be of much significance in 
this case, since continuous variation is a 
normal feature of the expression of some 
single genetic factors. Moreover, Jen- 
nings,® in his recent contribution on 
heredity, variation and the results of 
selection in Difflugia corona, reaches the 
general conclusion that a single stock, 
derived by fission from a single pro- 
genitor, gradually differentiates into 
hereditarily diverse stocks, so that by 
selection marked results are produced. 
[In discussing his results, he points out 
that while large steps do occur, “‘much 
more frequent are very slight inherited 
changes, not fully inherited, and giving 
a slow alteration of the stock with the 
passage of generations.” Also that, 
while an inherited variation does involve 
a chemical change, “the question of 
continuity or discontinuity 1n the nature 
of hereditary v ariation is not one of 
observed fact.’ 


NECESSARY ASSUMPTIONS 


With reference to the pr nt at issue, 
as to whether or not this may be con- 
sidered a case of “somatic segregation,” 
we find that certain fundamental as- 
sumptions are implied by an affirmative 
decision in the matter. Because some- 
thing like a 3 to 1 ratio happens to be 
found in the relative frequencies of 
deciduous and persistent calyx lobes 
on a certain tree, is this a good reason 
for concluding that “‘somatic segrega- 
tion” has taken place in that plant? 
To reach such a conclusion from the 
viven premise, it 1s necessary to assume 
three things: (1) The tree must be a 
hybrid between two forms, one of 
which was homozygous tor a_ factor 
for deciduous lobes, the other for per- 
sistent lobes. (2) One of each of these 
factors must be present normally 1n each 
cell of the hybrid plant. (3) Since we 
know that exfoliation of a calyx lobe 1s 
conditioned by failure or retardation of 
the secondary growth of the cells of the 
lobe, we must assume that in about 
one-fourth of the lobes on this tree the 
cells lack the dominant factor, and that 
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this abnormal distribution of factors 
(and hence chromosomes) takes place 
previous to the mitotic divisions which 
occur during the development of the 
lobes. 

In regard to the first assumption, 
Tufts points out that it 1s commonly 
thought that the Le Conte pear is a 
hybrid between Pyrus sinensis and 
P. communis and we may grant the 
assumption. However, it 1s interesting 
to note that P. sinensis 1s described as 
not entirely constant in its character 
of having deciduous calyx lobes, while 
according to Tufts’ list of varieties about 
30°% of the seedlings of P. communis are 
also inconstant as regards the character 
of persistent calyx lobes. But inasmuch 
as some unit characters are variable in 
expression we may let the first assump- 
tion stand for the sake of argument. 
The second assumption follows’ of 
necessity, if we admit that the Le Conte 
pear 1s a sexually produced hybrid. 
It is in regard to the third assumption 
that we must take issue. The general 
regularity of the process of mitosis 1s 
sufficient argument against it. While 
an occasional aberration in chromosome 
behavior might occur in somatic cell 
divisions, the occurrence of thousands 
of such irregularities in the same 
individual, year after year, is hardly 
conceivable. 

Therefore we must reject “‘somatic 
segregation” as an expression for the 
designation of phenomena of this sort. 
Whether a brief general expression can 
be formulated which will truly represent 
the facts 1n this particular case remains 
to be seen. We may, at least, attempt 
to state an explanation which 1s in 
harmony with the facts of variation. 

In the first place, it must be recog- 
nized that variability is not necessarily 
of genetic significance, particularly in 
such variations as occur in the expression 
of a character in a single individual. 
Character expressions may be variable 
In pure races and also in F, hybrids 
which are heterozygous for a_ single 
allelomorphic pair. [Examples of varia- 
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tion 1n the expression of a single genetic 


factor are found in Antirrhinum and 
Drosophila. In the former Baur® dis- 
covered a factor which in pure races 


conditions the production on the same 
stem of zygomorphic and peloric flowers. 
Morgan® has reported two factors 1n 
the pomace fly, viz, for abnormal 
abdomen and supernumerary legs, which 
vary in their expression 1n direct relation 
to certain elements in the environment. 
Examples of variability in simple F, 
hybrids also occur in Drosophila. Mor- 
yan’ describes a dominant mutant 
character, bar eye, in which the normal, 
roundish eye of the wild fly is replaced 
by a narrow, bar-shaped organ. In the 
heterozygous condition the shape varies 
from almost round to nearly typical bar, 
but the F». ratios prove that bar eve 1s 
conditioned by a single factor. Again 
in Vicotiana tabacum there is a variety 
calycina, which produces abnormal 
flowers. When with another 
variety having normal flowers the great 
majority of the flowers in F,, according 
to Clausen and Goodspeed,” are normal, 
but some abnormal ones occur and these 


crossed 


fll in a continuous series from the 
normal type to flowers almost as 
abnormal as calycimma. None of these 


variations in character expression 1s of 
venetic significance. 


EFFECT OF HYBRIDIZATION 


But there is another aspect of 
variation which may well be considered 
with reference to the case in hand. It 
is well known that complex hybridiza- 
tion may sometimes increase the varia- 
bility of characters in F, individuals. 
A single illustration must suffice. When 
Vicotiana tabacum var. calycina 
crossed with N. sylvestris the Fy, plants 
exhibit a much higher development ot 
the calycine character than appears 1n 
F, hybrids calycina with other 
tabacum varieties. Also all degrees ot 
the calycine character appear on the 
same plant, from flowers having only 
a very slight petaloid tendency 1n one 
calyx lobe to those exhibiting the full 
calycine character. 

Now the deciduousness and_ persist- 
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ency of the calyx lobes in the Le Conte 
pear and Transcendant crab might be 
referable to either of the two aspects of 
variation described above. The varia- 
bility in the parents and the variability 
in F, individuals may be a normal fea- 
ture of calyx lobe development. Hence 
persistency and deciduousness of calyx 
lobes are not necessarily to be considered 
as absolute, alternative characters, 
Tufts assumed, since it 1s possible that 
they are merely fortuitous variations in 
degree of development. 

Qn the other hand, pomologists 
generally consider these varieties to be 
interspecific hybrids. Moreover, in each 
case one the supposed parents is 
known to have deciduous or mostly 
deciduous lobes, and 1n the case of the 
pear the other supposed parent 1s 
characterized by persistent lobes. It 
is not unlikely, then, that each parent 
contributed one or more factors for its 
characteristic condition of the calyx 
But these varieties 
complex hybrids 1t would be expected 
that a somatic condition already vari- 
able in the parents would exhibit even 
ereater variability in Fy offspring. 
Other crabs of the Transcendant group 
exhibit) great) variability LO 
adherence of the calyx lobes, as does 
also the Kieffer pear, which 1s considered 
to have the same hybrid origin as the 
Le Conte. If the original crosses. or 
similar ones were repeated, quite differ- 
ent ratios might be observed. If other 
urees these varieties should be 
examined, wide variability 1n the ratios 
might be found, although all the trees 
of a given variety belong to the same 
clone. The difference found would be 
attributable to environmental 
including effect of stock on scion, or to 
vegetative factor mutations, but not to 
“somatic segregation.” The authors 
believe that increased variability due 
to complex heterozygosis explains the 
phenomena in question. 
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SUMMARY 


1. The term “somatic segregation” 1s 
considered to be musleading, it since 


Kinfiuhrung in die experimentelle Vererbungs!lehre, 1914, p. 106. 
H. 


Proc. Nat. Acad. Sct. 2 


Hereditary Reaction-system Relations—An 


, April, 1916, p. 240. 








Babcock and Lloyd: ‘‘Somatic Segregation’ 89 


implies a mechanism for segregation 1n 
somatic mitosis. 


2. Bud and chimeras 


sports are 
attributable to somatic mutations. 
These, hke germinal mutations, are 


caused by specific factor changes which 
occur without any known irregularity 
in chromosome behavior. 

3. In the case of deciduous and 
persistent calyx lobes in the Le Conte 
pear and Transcendant crab it 1s shown: 

(a) That exfolhation of a calyx lobe 1s 
conditioned by failure or retardation of 
the secondary thickening of the lobe. 


(b) That to assume “‘somatic segrega- 
tion” in the case of nearly one-fourth 
of the calyx lobes on a tree is 1mpossible 
in view of the general regularity of the 
process of mitosis. 

(c) That deciduousness and _ persist- 
ency are not necessarily inheritable 
variations. 

(d) That a reasonable explanation 
of the phenomena in question 1s that of 
increased variability in an_ already 
variable character due to the complex 


New Publication Devoted to Mental Hygiene 


The National Committee tor Mental 
Hygiene has undertaken the publica- 
tion of a quarterly magazine of about 
160 pages, with the title ‘“‘Mental 
Hygiene,” the first number dated Janu- 
ary, 1917. Its Is announced as 
follows: 

Mental Hygiene will present to a wide 
circle of readers in as non-technical a 
Way as ssible articles on the practical 
management of mental problems 1n all 
relations of life. Today, as never 
before, attention 1s being directed to 
mental factors in the problems of the 
individual and of society. These fac- 
tors are of paramount importance in the 
study and practical management of 
delinquency, crime and inebriety. We 
no longer lenore the tact that education 
must meet the needs of children who 
present special difficulties of adaptation. 
The widespread determination to control 
feeblemindedness questions ot 
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raises 


hybrid nature of the varieties in 
question. 
economics, law, and medicine which 


demand the most thoughtful considera- 
tion. New ideals in the care and treat- 
ment of those suffering from mental 
disorders are imposing new obligations 
upon the public authorities. The recog- 
nition of preventable causes of mental 
diseases challenges us to seek in the 
field of mental hygiene victories com- 
parable to those achieved in _ general 
hygiene and sanitation. 

“Mental Hygiene will bring depend- 
able information and a new inspiration 
to every one whose interest or whose 
work brings him into contact with 
problems of this kind. No other peri- 
odical exists for the express purpose of 
serving these ends. Of interest to all 
thoughtful readers, to physicians, law- 
vers, educators, clergymen, public of- 
ficials, and students of social problems, 
the magazine will be of 


especial 
value.” 


Material for Plant Breeders 


Plant breeders will find a great deal 
of valuable material described in the 
Sixth Annual List of New Plant Intro- 
ductions, which was issued this month 
by the Office of Foreign Seed and Plant 
Introduction, Bureau of Plant Industry, 
U.S. Department of Agriculture, Wash- 
ington, D. C. More than 500 species 
and varieties of plants, most of them 
of economic importance or relatives of 
economic plants, are listed. Seeds or 


rooted plants can be supplied to those 
who are interested either in breeding 
new forms or 1n testing new introduc- 
tions. It will be necessary, however, 
to apply at once, since the amount of 
material available is in many cases 
limited, and none 1s carried over from 


season to season. <All those who are 
interested in new plants and have 
room to grow them should write for 


this list. 
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SELECTION IN PURE LINES 


Many Experiments with Different Characters of Lentil, Vetch, Bean, Pea, Mustard 


and Oat Fail to Show Any Permanent Modification of Characters 


Pure 


Lines in Self-Fertile Plants Probably Unalterable by Selection 


PROF. 


Dr. €. 


FRUWIRTH 


Imperial School for Technik, \ienna, Austria - 


URE line is the name given by 

Johannsen to the self pollinated 

descendants of a self pollinated 

plant. The name ‘vegetative 
line’? was applied by me to designate 
the descendants by vegetative propaga- 
tion of a single plant'—what Webber 
has called a clon.” The word ‘“‘line”’ 
has also been used in various other ways, 
and in genetic literature nowadays it is, 
therefore, necessary to specify what one 
means, when one employs this term. 
In the present paper I shall use it 
throughout in the sense given it by 
Johannsen. 

In a pure line of this sort, Johannsen 
himself made the supposition that selec- 
tion is powerless to change the heredi- 
tary factors. His experiments with 
beans and barley gave him the basis 
for this suppt sition. 

During recent years his supposition 
has been called in question in this 
magazine, as for instance, by Belling? 
and Castle,# while A. and C. Hagedoorn® 
have written in defense of 1t. 

Personally, I decided years ago, as 
the result of various experiments of my 
own, that Johannsen was correct in 
saying that selection cannot alter the 
character of a pure line. These experi- 
ments were made with garden or 
culinary peas (Pisum sativum) selection 
being directed toward increasing or 
decreasing the number of pods per 
plant, and to increasing or decreasing 
the per cent weight of peas as compared 
with the weight of the ,whole plant.° 





Lately I concluded a_- series’ of 
experiments on the same subject, with 
a view also to determining the frequency 
of spontaneous variations (mutations) 
Concerning the effect of selection, the 
following kinds of characters were 
examined: 

1. External characters, showing quali- 
tative variations (in snap beans and 
white mustard) or small quantitative 
variations (in peas and lentils); 

2. External characters showing very 
large quantitative variations (in oats); 
3. Internal characters showing very 
large quantitative variations (in oats). 

1. The pure lines studied under the 
first head have all been bagged before 
flowering, in every generation, and were 
therefore self-pollinated. The pure-line 
selections (which alone are considered 
in this paper) were preceded in each 
case by mass selection in the same 
direction, and all the plants used to 
continue the line were protected against 
cross-fertilization. 


RESULTS OF TRIALS 


The results of these trials may be 
summed up as follows: 

(a) In eight generations of selection 
with a lentil (Lens esculenta) called the 
Krain lentil, which has seeds 1n_ part 
solid brown in color and the rest black 
spotted—both kinds of seeds appearing 
also on the same plant; J fazled to bring 
the black spots to full heredity, or even 
intensify their heredity; and on the 
other hand selection of plants with no 
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spotted seeds whatever failed to produce 
a strain with unspotted seeds. 

(b) In nine generations of selection 
with a vetch (Vicza sativa) having green 
and creamy seeds, both, also, on the 
same plant, / failed to obtain either full 
heredity of the green color, or even a 
higher percentage of green-seeded plants. 

(c) In nine generations of selection 
with snap beans (Phaseolus vulgaris) of 
the variety called green Chevrier, which 
bears also on the same plant solid green 
seeds, solid white seeds, and seeds which 
are part green and part white, / fazled 
to bring the green color to full heredity 
or even to intensify 1ts inheritance. 

(d) In ten generations of selection of 
a fodder pea (Pisum arvense) called in 
the United States the Canada _ pea; 
the variety being that called with us 
the black-hulled pea—a variety with 
vellowish-green seeds with sometimes 
a tinge of violet; J failed to get the 
violet tinge expressed over a greater 
area of the seeds of the selected plants 
or to be produced on all the seeds of 
the selected plants 

(c) In six, seven and eight genera- 
tions of selection of another lentil (Lens 
esculenta) called the Puy lentil, bearing 
ereen seeds marbled with black, the 
marbling being sometimes so intensified 
as to produce an almost solid black 
seed; J farled to get plants which would 
transmit the full black color of seeds or 
even an intensified marbling. On the 
other hand, selection of plants with only 
normally marbled seeds failed to prevent 
seeds with intensified marking from 
appearing from time to time. 


(f) In six generations of selection of 


white mustard (Sznapis alba) where the 
seeds are normally white (strictly speak- 
ing, the color is yellow, despite the 
name), but where some plants produce 
brown seeds, some others vellow seeds, 
and again others produce seeds of both 
colors, / fatled to establish full heredity 
of either of the colors by selecting 
plants bearing only seeds of the one 
color. 

Here were six careful and persistent 
attempts to change the character of a 
pure line by selection of variations in 





one direction. Not one of these at- 
tempts yielded the result hoped for. 
The pure lines seemed to be unchange- 
able by selection. 


EXPERIMENTS WITH OATS 


2. In oats the palea inferior of the 
kernel at the base of the spikelet 
what we, following Atterberg, call the 
aussenkorn, or in English the outer- 
kernel—may bear a bristle and the 
basis of this kernel, the callus, may bear 
hairs. Some years ago I demonstrated‘ 
that the length of the hairs (see Fig. 13) 
and to a less extent the number of the 
hairs, are useful characters in the classi- 
fication of the various varieties of oats. 
Pure lines of oats are not only charac- 
terized by a relatively constant length 
and number of these hairs but often by 
a relatively constant percentage of 
haired outer-kernels per plant. 

Now the mean per cent per plant of 
outer-kernels bearing bristles or hairs 
is easily modified by external conditions. 
Never have I seen a variety of oats called 
bristled where every outer-kernel bore 
a bristle; nor have I ever seen a variety 
advertised as free from bristles where 
a bristle could not be found on one or 
more kernels. The same is true of the 
hairs on the basis. The characters 
‘bristled’’ and ‘“‘haired’’ can only be 
described by giving percentages per 
plant, the mean of a large number of 
plants of a variety or breed or line 
being determined. 

Just because these two characters 
are SO easily modified, | chose them for 
a test of selection in pure lines, making 
at the same time a test of another 
character: the per cent of 2-kerneled 
spikelets per plant, a so-called internal 
character. I determined to test these 
three characters not only in one and 
the same year, but also by taking the 
means for one line for a number of 
succeeding years, thereby measuring 
what Tower has called the place- 
variation. The method of selection 
which I employed is in part the same 
as that used by Hopkins and Smith in 
their classic selections of corn for high 
and low protein and oil content.® | 
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CONTRASTED CHARACTERS IN AN OAT 


At the left is a seed of the variety Fichtel Mountain with long hairs on the callus at its base: 


at the right is a short-haired specimen of the same variety. 


Dr. Fruwirth tried, by select- 


ing the extreme long-haired seeds and the extreme short-haired seeds in each generation, 
planting them separately and self-fertilizing them, to change the proportions in which the 


two lengths were produced; but he failed. 


selection does not affect this character. 
Graphic Arts, Vienna. (Fig. 13.) 


bred one part (branch) of a pure line of 
oats for selection to intensify the mean 
per cent of bristled outer-kernels, and 
similarly to augment the other char- 
acters; I bred another part (branch) 
of the same pure line for selection in the 
reverse direction. It was not practic- 
able to bag the flowers, but the rarity 
of cross-pollination in oats, and the 
failure to observe any effects of cross- 
pollination in any character in any 
veneration of the experiment, warrant 
me in considering my trials to repre- 
sent pure lines. The variety used 1s 
that called Fichtel Mlountain= Oat. 
The mean (MM) and the standard devia- 
tion (o) used in the trials and given 1n 
the accompanying tables, are deter- 
mined in the way outlined by Daven- 
port,’ the same methods having been 
used by Johannsen, who has made 
them well known in Europe.'? I have 
further followed Johannsen’s example 
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He therefore concludes that long-continued 


Photomicrograph from the Imperial Station for 


in using the mean error of the mean 
(\Im) and mean error of the standard 
deviation (A\lo) instead of the probable 
error used by Davenport (probable 
error = mean error X 0.6745). 

The results of selection on the bristled 
outer-kernel are given in full in Table I. 


CHANGES NOT HEREDITARY 


()f course, one may well think that he 
sees 1n my table an effect of selection. 
The mean in the first generation, a 
veneration not selected, is 35.1167); the 
mean atter eight muinus-selections 1s 
2.65, after eight plus-selections is 3.14. 
But I reckon such an effect as not a 
hereditary effect. A) change in_ the 
hereditary factors, 1f one were produced 
through selection, ought to augment 
from year to vear if the selection is 
continued; at least, it should not drop 
back. Asin Hopkins and Smith’s trials 
with open-fertilized corn, the numbers of 


10 Elemente der exakten Erblchkeitslehre, 2d ed., 1913. 
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the plus-series and minus-series should 
deviate more and more from each other. 
When in my experiments, therefore, 
one generation sometimes shows a 
higher per cent of bristles in the plus- 
series and a lower per cent in the minus- 
series than the previous generation 
showed, I think I am justified 1n calling 
this a non-inherited character of the 
parent, and by no means an indication 
of any change in the inherited factors. 
Similar effects have been observed in 
the trials with the Puy lentil and with 
white mustard, an increase in coloring 
of seeds being gained in one generation 
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or diminish the per cent of hairs per 
plant. 

3. An internal or performance-char- 
acter has also been studied in the same 
manner in oats: the character being 
the per cent production of one-kernelled 
or two-kernelled spikelets per plant. | 
have measured this character in terms 
of the per cent of two-kernelled spike- 
lets. The results are given in the 
accompanying Table II. 

The remarks to be made regarding 
this table are substantially the same as 
with the preceding one. 


but not augmented 1n the next. 


[ have 


called such an effect tbertragung 


transmission. 


Similar effects have been observed 
with oats in the selection to augment 


TABLE LI, 


— Selection 


1906 Plant with which started. 


1907 Seeding: 


Practically no bristles. 


Harvest: \l 5.11 \Im 
oO 1.68 \lo 
range 2.5—/.3 
LOOS Seeding: 2.9 
Harvest: NI 5.47 \Im 
a 4.32 \lo 
range 0.0; 1.1—11.9 
1909 Seeding: 0.0 
Harvest: Nl 4.70 Mm 
o 3.24 \lo 
range 0.67 —10.09 
1910) Seeding: 0.67 
Harvest: AY 2.94 \Im 
o 11.80 \o 


range 0.0; 1.0—18.7 


1911 Seeding: 0.0 
Harvest: AY 0.14 \Im 
o 0.33 \Mo 
range 0.0; 0.7 —1 
1912 Seeding: 0.0 
Harvest: Ay 0.93 \im 
a] O.85 \lo 
range 0.0; 0.4—0.5 
1913 Seeding: 0.0 
Harvest: MM 1.20 \im 
o 1.67 Mo 
range 0.0; 0.5—5.9 
1914 Seeding: 0.0 
Harvest: Nl 0.04 Mm 
a 0.44 Mo 
range 0.0—1.0 
1915 Seeding: 0.0 
Harvest: AY 2.65 Mm 
o 2.32 Mo 
range 0.0; 1.2—6.9 





Just as I was closing my experiments 
and publishing their results in full, with 
remarks on several other subjects, in 
the Zeitschrift fir Pflanzenztichtung!" 
(1915), Kiessling at Wethenstephan 
reported on his trials with two-rowed 


Line No. 9; Per Cent of Bristling 


Select ion 


+() OS 
+() +48 
4.8 
+1 37 \1 4.05 \Im +() 88 
t() 97 o 2.78 \lo +(). 62 
range 0.8—9.4 
Q ) 
+ 1.03 \I 4.is \Im +() 99 
+(). 72 o 3.12 Meo +().69 
range 0.0; 0.6—10 
10 
we 2. 30 Nl 8.40 \MIm +] 61 
+ 1.66 o S06 Mo +j 14 
range 0.0; 2.0—21.9 
21.9 
-+Q 07 \l 8 .88 Mim +147 
+() 05 o 5.50 Mo +104 
range 1.8—18.7 
18.7 
+() 22 \1 1.02 Mm +() 35 
+() 1) o 1.65 Mo =O .25 
range 0.0; 7.0—5.1 
5.3 
+() 33 Nl 3.58 Mm +() 98 
+() ) oO 4.18 Mo +() 69 
range 0.0; 1.7—13 
13.0 
+() 09 Nl 0.64 Mm +().25 
=) 06 a Lazo Moa +().17 
range 0.0; 1.0—5.7 
| 
+().46 AY 3.14 Mm (0) .55 
+(). 33 a 2.74 Mo +(). 39 
range 0.0; 1.3—10.5 


'' Zeitschrift fur Pfllanzenzuchtung, 1915, Heft 2. 











TABLE IJI.—Line No. 23; Per Ce 
1907 Seeding: 
Harvest: M 
* 
1908 Seeding: 
Harvest: NM 
o 
1909 Seeding: 
Harvest: MI 
o 
Selection 
1910 Seeding: 30.5 
Harvest: Nl 57.28 \Im 
Oo 13.57 Mo 
range 31.3—82.7 
1911 Seeding: 48.2 
Harvest: AW 35.96 \Im re 
0 21.93 Mo = 
range 7.5—85.7 
1912 Seeding: i. 
Harvest: \I 29 46 Mim 
Oo 10.94 \lo t 
range 11.2—5/7 
1913 Seeding: ‘i.e 
Harvest: \\ 29 ae \Im i 
O 8.51 \lo + 
range 8.5—51 
1914 Seeding: 8.5 
Harvest: Nl 16.34 \im 
oO 10.97 \lo 
range 0.0; 1.2—72.9 
1915 Seeding: 1.2 
Harvest: AY 54.40 Mm 
0 20.25 Mo 
range 19 .4—84.2 
barley. As in my recent trials with 


oats and my earlier trials with peas, a 
performance-character or internal char- 
acter was chosen, viz., the protein con- 
tent of the kernel, a character that 1s 
quantitatively modifiable to a _ very 
high degree. Five generations of pure- 
line selection to increase or diminish 
this character failed to produce any 
change. Some transmission, in the 
sense in which I have just defined 1t 
what is also called nachwirkung—atter- 
effect—has been found but no real 
modification of an inherited factor. 
Critical scientists may, perhaps, object 
that if these various experiments had 
been continued much longer, some 
hereditary effects would be produced. 
In such a case, I admit that changes 
could occur; but I am of the opinion that 
thev would not be the effects of selec- 
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nt of Spikelets with Two Kernels 
64.7 
96.92 Mm -2.68 
9.60 Moa = 1.89 
range 42.2—77.4 
48 .2 
35.41 Mm = 3.33 
10.51 Mo e 2.33 
range 23.2—62.5 
34.2 
72.95 Mm t 3.29 
10.42 Mo 2.33 
range 56.5—87.9 
Selection 
87.9 
=2./1 NM 59 .06 \Im 2.36 
1.09 o 11.82 Moa £1.06 
range 41.7—83.3 
82.5 
4.39 NI 41.45 Mm =4 6] 
3.10 o 23.006 Mo + 3.24 
range 6.2—91.0 
91.0 
2.19 NM 34.46 \Im t+ 2.29 
1.55 o 11.43 \lo = 1.62 
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tion. They would be mere spontaneous 


variations (mutations) whose produc- 
tion would be wholly independent of 
the selection; but whose preservation 
would naturally be result of selection. 

Comparing these experiments with 
the results of Hopkins and Smith, I 
think the practical breeder may con- 
clude that there is a marked difference 
between selecting in a self-pollinated 
plant and selecting in a cross-pollinated 
plant. In the selection with corn 
plant exceedingly subject to  cross- 
fertilization—there is a marked heredi- 
tary effect. There no hereditary 
effect in a self-fertule plant, such as | 
have used—save for a little transmission 
of immediate parental influence, which 
is not hereditary and cannot be made 
the basis for a change in the character 
of the pure line. 
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Is Cancer Inheritable? 


That cancer is not iniferited in man 
is the conclusion of the actuary Arthur 
Hunter, after an investigation of the 
family histories of life insurance policy 
holders. In cases where both of a 
man’s parents died of cancer, only two 
erandparents, out of 234 known, died 
of cancer. He also investigated 314 
sons and daughters of parents, both of 
whom had died of cancer, and found no 
cancer whatever among them. Only 
those were considered who had died 
above age 40, or were living above that 
age. Records were obtainable of 301 
brothers and sisters of these cancerous 
pairs, and only nine cases of the affection 


were found among them. ‘There were 
488 families where one parent had died 
of cancer: of the 810 sons and daughters 
above age 40, only three were known to 
have had cancer. Other evidence from 
various sources 1s presented to the same 
effect. Mr. Hunter admits, however, 
that it may be found that some families 
or races are susceptible and others not, 
as experimental studies have shown to 
be the case with mice and rats. He 
presents evidence to indicate that cancer 
is not contagious. The facts were given 
in an address before the Association of 
Life Insurance Presidents, New York, 
December 16. 


Remarkable Motion Pictures Shown 


“How Life Begins,”’ a five-reel motion 
picture, produced by George I. Stone 
at the University of California, was 
exhibited before a special meeting of 
the Washington members of the Amert- 
can Genetic Association on the evening 
of January 10. Dr. Alexander Graham 
Bell gave the use of his home for the 
occasion, and about 130 persons were 
present. The film, which was designed 
primarily for sex education, shows the 
process of fertilization and reproduc- 
tion in the pea, butterfly, frog, sea- 
urchin, fowl and rat, as well as the 


process of reproduction by simple fission 
in Paramecium and by budding in 
yeast. The processes are explained by 
excellent diagrams and the details are 
shown accurately, vet with great deli- 
cacy andimagination. This film (which 
is controlled by the Exhibitors’ Booking 
Agency, 220 West Forty-second Street, 
New York City) will not be commercial- 
ized, but 1s to be kept for educational 
work and a number of colleges and 
schools have already secured copies of 
it. It marks a great advance in the 
teaching of elementary biology. 


Care of the Feebleminded in Germany 


Germany is too slow in making pro- 
vision for its feebleminded children, 
according to Herr Strakerjahn, who 
writes in the Zt. f. d. Behandlung 
Schwachsinniger (xxxiv, No. 1.) At 
present the number of those in special 
institutions is 30,000, while another 
40,000 are in special schools. He 
advocates a campaign for the segrega- 
tion or. sterilization of those likely 
to become parents of feebleminded 
children. 


It appears that Germany is at least 
ahead of the United States, if the above 
figures are correct, for the number of 
teebleminded receiving institutional care 
in this country is not much above 
30,000, although the pouplation of the 
United States is half again as great as 
that of Germany. It is of course not 
possible to say whether the proportion 
of feebleminded in the total population 
is the same in the two countries, as 
the figures for both are unknown. 








A POLYDACTYLOUS FAMILY 


pItH S. ATwoop AND CLARA P. Ponp. 


him,” admitted the father of the 

4-vear-old boy shown 1n the frontis- 

piece of this issue. His extra great 
toe projects so far from the normal line 
of the foot that the shoe usually hurts 
him. But the father 1s reconciled to 
this shght inconvenience, for he 1s tre- 
mendously proud of the polydactyl 
tendency of his offspring. Ought he 
not to feel triumphant, when there are 
still ‘‘shows’’ which will pay money to 
obtain abnormalities of this sort for 
exhibition 7 

There was a little girl in the family, 
now dead, who had one extra thumb. 
The next child, a boy, now about 2 
vears old, had one little supernumerary 
projecting from his right thumb. It 
has been recently removed. The baby, 
born in 1916, also a boy, has an extra 
thumb on each hand, and an extra 
ereat toe on each foot, exactly like the 
4-year-old boy. 

The father has two left thumbs, and 
double great toes on both feet. The 
extra thumb, he contends, 1s a con- 
venience, since in manual work, if he 
hurts one thumb, he can close the other 
about his tools. 

The father has a sister who has no 
extra digits, but has an extra joint in 
both thumbs, the left one being anky- 
losed. The double joint on the right 


. [oui pretty hard to find shoes to fit 


hand she can bend down and in, thus 
being able to pull harder than an ordin- 
ary person. She has one daughter who 
is normal. 

Another sister of the father had a 
rudimentary thumb removed from her 
right hand, at the first joint. In her 
left thumb the bones from the lower 
joint are double, but separate. She 
has single toes. She has two sons and 
two daughters, normal, with normal 
children, and another son whose second 
and third right fingers are webbed. <A 
fleshy growth was recently removed 
from the second joint of one finger of 
his right hand, on account of the danger 
of its being caught 1n machinery. 

Two brothers and one sister of the 
father were normal and have normal 
children. 

The remaining brother, according to 
the informant, had extra great toes on 
both feet. The traits of his children 
are unknown. 

The father’s father had normal toes 
and a normal right thumb, but his 
left thumb was double jointed. There 
is no history of any abnormality of 
digits in the family of the father’s 
mother. 

The mother of the boy photographed 
has normal fingers and toes, as have all 
her immediate family, and all relatives 
so far as they know. 


The Elementary Biology of Sex 


THE WAY LIFE BEGINS, an Introduc- 
tion to Sex Education, by Bertha Chapman 
Cady and Vernon Mosher Cady, with fore- 
word by William Freeman Snow, M.D. Pp. 78. 
with 10 text figures and 9 colored plates. New 
York, American Social Hygiene Association, 
105 West Fortieth Street, 1916. Price, $1.00. 

Parents and teachers who desire to 
instruct children in the biology ofl 
reproduction are often ill instructed on 
the subject themselves, and find it 
difficult to get just the information they 


OH 


need. The above book should meet 
this need satisfactorily. It discusses 


frankly but delicately the subject of 


reproduction in the lily, moth, fish, frog, 


fowl, rabbit and man, and devotes 
attention to the general function of 
sex in evolution. The treatment 1s 
elementary but fuil and clear, and free 
from the sentimentality which dis- 
figures many works on the subject. The 


book 1s heartily recommended. 
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Genetics Literature 





HE annual reports of the AMERICAN BREEDERS ASSOCIATION, published in 

seven volumes, form the most valuable collection of material for students of 

genetics which has been published in the United States. Most of them are 
out of print and are becoming very valuable. All of them are nearly indispensable 
to libraries, institutions and students of plant and animal breeding, heredity, 
variation, eugenics, or genetics in general. 


The Association still has on hand a limited number of copies of three of these 
reports, which it offers for sale. 


Vol. VI, Proceedings A. B. A. (1910), contains 465 pages. Illustrated. 


It includes 80 papers on general genetic subjects, and among the contributors 


are practically all the leaders in this study in the United States. Issued at $2, 
now offered for $1. 


Vol. VII, Proceedings A. B. A. (1911), and Vol. VIII (1912), bound in one 
volume of 593 pages, illustrated, and including 73 monographs on the most vital 
and interesting features of genetics. Issued at $3, now offered for $1.50. 


The volumes are substantially bound in cloth and will be sent post-paid on 
receipt of price. 





As the Association frequently receives requests for other volumes of 


the proceedings, which are now out of print, it will be glad to hear from those 
who have copies for sale or exchange. 





In addition to its annual reports, the Association still has on hand a few copies 
of the following issues of the AMERICAN BREEDERS MAGAZINE: 


Vol. I, Nos. 2 and 4. Vol. III, No. 2. 
Vol. II, Nos. 3 and 4. Vol. IV, Nos. 1 and 4. 


JOURNAL OF HEREDITY: 


Vol. V, Nos. 5, 6, 8, 9, 10, 11 and 12. 
Vol. VI, Nos. 2, 3, 4, 5, 7, 9, 11 and 12. 
Vol. VII, Nos. 3, 5, 6, 7, 8, 9, 10, 11 and 12. 


Each of these issues contains numerous articles on plant and animal breeding 
and eugenics, written by specialists and in most cases describing the results of 
their own researches. In many instances these researches have never been de- 
scribed elsewhere. [hese numbers will be sold for 25 cents each, post paid. 





Address 


THE AMERICAN GENETIC ASSOCIATION 
511 Eleventh Street Northwest WASHINGTON, D. C. 
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WHAT GENETICS IS | 


‘‘An exact determination of the laws of heredity,’ says William 
Bateson, ‘‘will probably work more change in man’s outlook on the 
world, and in his power over nature, than any other advance in 
natural knowledge that can be clearly foreseen.” 


lo gain this knowledge is the object of the science of genetics, which l 
proceeds, in practice, largely by means of plant breeding and animal breeding, 
for the reason that heredity is less complicated in these organisms than in 
Man, and its operation can be more easily made out. The knowledge so | 
gained finds its application in methods for the improvement of cultivated 
plants and domesticated animals and, most important of all, in the improve- | 
ment of the human race through the science of eugenics, which was defined 
by its founder, Francis Galton, as ‘‘the study of agencies under social control 
that may improve or impair the racial qualities of future generations, either 
physically or mentally.” 


THE AMERICAN GENETIC ASSOCIATION 


is an incorporated organization, cooperative in nature. It is devoted to } 
promoting a knowledge of the laws of heredity and their application to the ; 
improvement of plants, animals, and human racial stocks. 


It owns the JOURNAL OF HEREDITY, which is published monthly and 
sent free to each member. 


REQUIREMENTS FOR MEMBERSHIP 


Membership is composed of men of science, teachers, publicists, phys- | 
icians, clergymen, parents, students, horticulturists and breeders of live 
stock, etc., throughout the world. 





Subject to the approval of the council, any person interested in the 
improvement of the human race or the creation of better varieties of plants 
and animals, is eligible for membership. 


The secretary will be glad to correspond with those interested, and to 
send a copy of the magazine for examination. 


Annual dues, giving the right to attend all meetings and receive the | 
JOURNAL OF HEREDITY, are $2; life membership is $50. 


If you want to become a member, or if you know anyone who you 
think is eligible for membership, write to 





THE AMERICAN GENETIC ASSOCIATION 
511 Eleventh Street Northwest Washington, D. C., U. S. A. 








